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PITMAN’S AERONAUTICAL BOOKS 


Here are some books ‘specially prepared for those whose duties are connected 

fwith the repair.) overhaul, inspection, testing and{ equipment of aircraft. 
AERO ENGINES “C” & “D”’ Licence 8. A. N. BARRETT, AMILA.E., etc. “C” and 
“D” Licence. Inspection of, during Manufacture, Overhaul and Test, and Before Flight. 5s. net. 
INSTRUMENTS By R. W. SLOLEY, M.A. (Camb.). Repair, Overhaul, Testing and Calibration of 


Aircraft and Aeroplane Instruments. Adjustment, Installation and Compensation 
of Compasses in Aircraft. Category “ X ” Licence. 5s. net. 


THE RIGGING, MAINTENANCE AND INSPECTION OF AIRCRAFT 


By W. J. C. SPELLER. Covers the Requirements of the ““A’”’ Licence. 5s. net. 


MECHANICAL TESTING OF METALLIC MATERIALS By R. A. BEAUMONT, A.F.R.Ae.S. 


With Special Reference to Proof Stress. 6s. net. 


INSPECTION OF AIRCRAFT AFTER OVERHAUL 


By S. J. NORTON, Assoc.M.Inst.C.E., etc. Category ‘“‘B’”’ Licence. 3s. 6d. net. 


ELECTRICAL AND WIRELESS EQUIPMENT OF AIRCRAFT 
WYBROW, A.M.I.E.E., etc. Including the Repair, Overhaul and Testing of 


ELECTRICITY IN AIRCRAFT sy w. £. CROOK, A.M.LE.E., A.F.R.Ae.S. Category “X” 


Licence. 5s. net. 
THE AIRCRAFT BENCH FITTER By WILLIAM S. B. TOWNSEND. 3s. 6d. net. 
NOTES ON SUPERCHARGING FOR GROUND ENGINEERS syc. £. JONES 3s. net. 


THE DEVELOPMENT OF SHEET METAL DETAIL FITTINGS 
By WILLIAM S. B, TOWNSEND. 2s. 6d. net. 


Write for Pitman’s Aeronautical List, post free on application 


SIR ISAAC PITMAN & SONS, LTD., 39, PARKER ST., W.C.2 


TREFOIL 


BAKELITE © PLASTICS 


REGD. TRADE MARKS 


Pioneers in the Plastics World 


STRIP STEEL 


SPECIALISTS IN THE ROLLING AND 
— HEAT TREATMENT OF ——— 
AIRCRAFT STRIP AND SHEET STEEL 


J. J. HABERSHON & SONS, Ltd. 
HOLMES MILLS, ROTHERHAM 
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CYLINDER HEAD 
IN 
‘*ELEKTRON’”’ 
MAGNESIUM 
ALLOY 


By Courtesy of 
Messrs. F. M. Aspin & Co. 


) 
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@ Sole Producers and Proprietors of the Trade Mark *Elektron’’: MAGNESIUM ELEKTRON LIMITED, Abbey House, London, N.W.! @ Licensed Manufacturers 
Castings & fou s STERLING METALS LIMITED, Northey Road. *Foleshill, Coventry @ Castings: THE BIRMINGHAM ALUMINIUM CASTING (1903) COMPANY 
LimiT#D. Birnad Wi orks, Smethwick, Birmingham @ J. STONE & COMPANY LIMITED, Deptford. London, $.£.14 @ Sheet, Extrusions, Forgings & Tubes : JAMES BOOTH 
& CO (1915) LIMITED, Argyle Street Works, .Nechells. Birmingham, 7 @ Sheet, Extrusions, Etc.- BIRMETALS LIMITED, Woodgate. Quinton, Birminghar 
@ Suppliers of Magnesium and “Elektron” Metal for the British Empire: f. A] HUGHES & CO. LIMITED, Abbey House. Baker Street. London. NW 
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Technical Superiority 


*“* The new Rolls-Royce Merlin 61 engine is certainly 
the outstanding achievement in  power-plant 
development which the war has produced. It has 
a power output at great heights which exceeds that 


of any other engine. The latest Spitfire and Merlin 
combination upholds the technical superiority of 
British fighting aircraft in comparison with anything 
else in this class flying today.” 


—Sunday Times. 


ROLLS ROYCE 


AERO-ENGINES. 
For Speed and Reliability 


Torsion Testing 


O calculate the stresses and strains imposed 

in service on constructional materials, it 
is necessary to know the characteristics of 
materials under many forms of stress, among 
which Torsional Strength is of considerable 
importance. Strength in torsion is not usually 
quoted as a routine mechanical property, since 
it should remain a definite function of tensile 
strength for any given material in a given con- 
dition. However, as MAGNUMINIUM 
magnesium alloys are produced under condi- 
tions directed to ensure maximum properties 
and highest consistency, regular checking of 
torsional strength is undertaken. Shown here 
is a test bar of Magnuminium mounted for 
torsion testing at elevated temperatures. The 
test piece differs slightly from that ordinarily 
used at normal temperatures, and is, in fact, 
one specially designed by our research labora- 
tories. The pre-eminence of Magnuminium— 
the lightest structural metal—has long been 
established. Continual scientific investigation 
and manufacturing research ensure that 
Britain shall maintain leadership in the light 
alloy field. 


MAGNUMINIUM 


Lhe Lightlest AHructural Metal 


MAGNESIUM CASTINGS & PRODUCTS LTD: 


SLOUGH 
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Dru ned for 
uekman 


COVENTRY ENGLAND e 


10mm. High-Speed 
PRECISION 
AUTOMATIC 


PROMPT DELIVERY 


Delivery is subject to 
Purchase and Priority 
Certificates issued by M.T.C. 


The machine was originally designed to cover a large variety of work 
for the wireless and electrical trades. In addition to producing parts 
for these two trades, it has now been adapted for more specialised 
work on which it has already proved highly successful. It is simple 
to tool for any component within its capacity and can be easily oper- 
ated by female labour. Workup to10mm. diameter by 4in. long can 
be accommodated and there are over 100 feeds for each spindle 
speed covering all materials. May we send you full particulars ? 


LONDON - BRISTOL - BIRMINGHAM -) 2MANCHESTER - LEEDS - GLASGOW - NEWCASTLE 


A. Vv. ROE & CO... LIMITED Branch of Howker Siddeley Aircraft Co. Ld. 


HIGH CLASS 
ALUMINIUM SAND CASTING 


Produced by— 
AEROPLANE & MOTOR ALUMINIUM CASTINGS LTD. 
WOOD LANE, 
ERDINGTON, 
BIRMINGHAM, 24 


Suppliers of Aluminium and Magnesium Alloy Die and Sand Castings 
of every description. 
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‘Very nice— 
but what’s the advantage ?” 


hp “s THE ANSWER, sir, is that, in addition 

( ad to a low specific gravity, aluminium alloys 
have the advantage of a high thermal 
conductivity —a combination particularly 
desirable in a piston material. The actual 
figures, in C.G.S. units are :—Pure alu- 
minium : 0.52; Aluminium Alloys : up 
to 0.54; Cast Iron: 0.11. HIDUMINIUM 
aluminium alloys (at present restricted 
almost entirely to the aircraft industry, 
where full advantage is taken of their high 
strength to weight ratio) will be available 
after the war to improve performance, 
increase production speeds and cut down 
overheads in a multitude of other in- 
dustries. If you are interested the 
Development Department will be pleased 
to send further details. 
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This and numerous other 
queries are answered in reference 
sheet 2 of “Technical Notes on 
Soldering,” published by the 
manufacturers of Ersin 
Multicore—the A.I.D. approved 
solder wire with three cores of 
non-corrosive Ersin activated 
flux. 
Firms engaged on Government contracts are invited 
to write for a copy of this reference sheet and 
samples of ERSIN MULTICORE SOLDER Wire 


The Solder Wire with 3 cores of Non-corrosive Ersin Flux. § 


MULTICORE SOLDERS LTD. BUSH HOUSE. LONDON. W.C.2. TEMple Bar 5583/4 


FOR BEARING PROTECTION 


The 
princi 
Oil Sealing 
provides 
internal and 
external pro- 
duction for 
bearings of 
every type. 

With GITS 

PATENT SEALS 

no grit or foreign matter can possibly 

enter the bearing, and the oil intro- 

duced cannot seep out—so that bear- 

ings do not run hot through under 

Ta lubrication. This dual protection 's 

achieved with the minimum of fric- 

oe” tional loss because the special leather 

or rubber composition tapered washer 

Telephone: is maintained in correct contact with 

TILEHILL shaft by a spring loaded cone ring. 

66291-2 The services of our technical staff are 


at your disposal. For peripheral speeds 
under 500 feet per minute we recor- 
mend WESTON OIL RETAINERS. 


CHARLES WESTON & CO. LTD. 


TORRINGTON AVENUE, COVENTRY 
Also LONDON —- MANCHESTER - GLASGOW 


The 
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The climination of deadweight from the supert= 
structure is one, of the many problems in ship 
design readily and successfully solved by the 
specification of Aluminium Alloys. Strong and 
corrosion resistant these modern lightweight metals 
have an illimitable applicability in Shipbuilding. In this 
important development we shall keep Pace, adapting 
our product to the needs of its users, our system 
of povucsien being standardised only for quality see 
For we produce Aluminium Alloys for every 
conceivable Purpose. Tomorrow it will be for the 


luxury criuse liner. 


INTERNATIONAL ALLOYS LIMITE 


SLOUGH BUC 


‘BRANCH OF HAWKER SIDDELEY AIRCRAFT Co. Lro.- 
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MADE BY THE ORGANISATION THAT PR 


A WNON-RUBBER flexible hose for 


all industry... 


Wilkinson research has discovered in Flexatex a solution 
of the many problems at present associated with flexible 
hose. Flexatex is completely standardised. Each type 
is constructed from materials selected to suit the operating 
conditions and is the result of close experiment by a 
technical organisation versed in such problems of industry. 


NEW, REVOLUTIONARY 
FEATURES 


Photograph af shawing 


! End connections can be fitted 
to Flexatex with ease and speed. 
2 Special construction ensures 
positively leak - proof joints. 
3 Cutting and assembly of 
Flexatex and end.fittings can 
be carried out on site by an 
untrained operator with ordin- 
ary tools. 4 It is unnecessary 
for Flexatex to be electrically 
honded between end fittings. 
5 Allows a greater flow than 
any other flexible hose of equal 
bore. 6 The weight per foot 
run is less than thar of many 
tvpes of ordinary flexible hose. 
7 Passes the standard flame 
test’ and does not support 
combustion. 8 Improved crash- 
proof qualities. 9 The Flexatex 
range includes types suitable 
for the conveyance of a wide 
range of fluids or gases where 
temperatures do not exceed 
70°C. WO Available in stan- 
dard 14’ 6” lengths and suitable 
for use with standard A.G.S. 
. Straight and beaded ends. 
Flexatex rationalises the 
whole method of flexible hose 
supply and assembh 


WILKINSCN RUBBER LINATEX LTD., 


FRIMLEY 
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ODUCED LINATEX SELF-SEALING FLEXIBLE HOSE 


EX AIEX 


Hexihle HOSE 


Enquiries are coming in from Engineers and Industrialists for the 


Manual of Technical Data on Flexatex 


Gives useful technical data on Flexatex, together with full 
instructions on its applications and some remarks on its 
construction. Bona fide enquirers are invited to apply for 
the Manual. If details of fluids or gases to be conveyed 

are provided, specific information will also be supplied. 


SURREY. Tel. : Camberley 1Sy5 Also in Canada, Australia, South Africa, ULS.A., ev 


THE MODEL 7 46-Range Universal 
AVOMETER 


Electrical Measuring Instrument 


A self-contained, precision moving-coil instrument, 
conforming to B.S. Ist Grade accuracy require- 
ments. Has 46 ranges, providing for measuring 
A.C. & D.C. volts, A.C. & DC. amperes, resistance, 
Capacity, audio-frequency power output and de- 
cibels. Direct readings. No external shunts or 
series resistances. Provided with automatic com- 
pensation for errors arising from variations in 
temperature, and is protected by an automatic 
cut-out against damage through overload. 


Some delay in delivery of Trade orders is inevitable, 
but we shall continue to do our best to fulfil your 
requirements as promptly as possible. 
Sole Proprietors and Manufacturers : 
AUTOMATIC COIL WINDER & ELECTRICAL 
EQUIPMENT CO., LTD. 


Winder House, Douglas St., London, S.W.1, bic, 3404/7 
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-Attercliffe Wharf Works - - Sheffield 9. 
Grams: "Blooms, Sheffield” Phone: Attercliffe 41121 
London Office: $4 Victoria Street, S.W.1. 
Birmingham Office: 25 Burlington Chambers, 
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Of highly developed design 
and efficiency, Rotax Magnetos 
are fitted on many well-known 
types of Aircraft. 


ROTAX LTD 
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The Ba lloon 


The brothers Montgolfier are credited with 


the invention of the “hot air’’ balloon, and 
their many experiments led eventually to a 
flizht of one and a half miles, carried out in 
1783. Later balloonists attempted to sustain 
flight by “taking the fire with them,” and 
though many disasters occurred their 
perseverance added much to man’s store of 
positive knowledge. A leading source of 
positive knowledge to the pilot of to-day 
is provided by Weston Aircraft Instruments, 
which so faithfully guide and inform him 
from take-off to landing. 


Weston 


Aircraft INSTRUMENTS 


POSITIVE KNOWLEDGE FROM 
TAKE OFF TO TOUCH DOWN 


PRODUCT OF 
SANGAMO WESTON LTD. ENFIELD, MIDDLESEX 
swis 
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SPECIALISED 


100% 
PROVED 
EFFICIENCY 


IMPERVIOUS to the action of Aviation 
Fuel, Hot Engine Oil, Di-Ethyl-Glycol, 
Acids, Alkalis, Salt Water, Steam and all 
Weather Conditions. 


_ SUPPLIED IN Sheets, Gaskets, 
Washers, Mouldings, Strip, Tubing, Hose, 
etc., to any Specification and in any degree 
of resiliency. 


IMPERVIA 7,1. 


"Phone and ‘Grams : 


COMPOSITIONS 


ON THE ADMIRALTY, WAR_ OFFICE 
AND AIR MINISTRY LISTS 


3, GROSVENOR 
GARDENS 
LONDON, S.W.1 


Victoria 6501 LEAD! ING ELECTRICa, 
SUPPLIED _ NIRCRAFT ENGINEERS’ 
MECHANIC 


<p> 


Teape 


NON- FERROUS 
| MACHINED PARTS 


for 
AIRCRAFT 


) proved by Admiralty & AtD 


RKETT & Sons, Ltd 


HANLEY- STAFFS. ~ 


Telegrams: BIRKETT, WANLEY. 7elephone STOKE ON-TRENT 
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ACRYLIC RESIN SHEET 


* Does not shrink or warp with age 
or exposure to varying atmospheric 
conditions. 

* Has very low moisture absorption 
and is unaffected by sea-water. 


‘PERSPEX’ is the perfect trans- 
parent material for aircraft 


(PLASTICS) LTD. 


(A subsidiary company o 
Imperial Chemical Industries Ltd.) 
Sales Offices at: Mill Hill, London, N.W.7; Oldbury, 


near Birmingham; Alderley Edge, Cheshire ; Bristol ; 
York; Newcastle-on-Tyne ; Glasgow ; Belfast ; Dublin. 
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HYDRAULIC UNITS 


COMPANY 


% HOBSON INDUCTION 
PRESSURE (BOOST) CONTROLS 


| *& HOBSON-PENN AUTO- 
MATIC MIXTURE CONTROLS 


% HOBSON PILOT’s COCKPIT 
CONTROLS: 


(REGO. TRADE MARK) 
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SPECIALLY DESIGNED 
FOR SPECIAL JOBS 


Dagenite 
Non-Aerobatic type 


For compressed asbestos joints to 
Air Ministry Specifications DTD 
% 378 and DTD 416; and also 


‘‘Marseline oil, petrol and 


water joints, consult one of the 


original makers of joints for the 
aero industry. 


THE SOUTHWARK MANUFACTURING CO. Lro. 


Dagenite Teleph Victoria 2722 & 2 

723 

Acrobatic type Birmingham BIRMINCHAM 9 
unspillable ) 


On Air Ministry List of Approved Suppliers, Part |. 
S19 


Dagenite 
Ground Starting 
Battery and 
Trolley 


ACCUMULATORS FOR AIRCRAFT 


Write for Catalogue 102a 
PETO & RADFORD 


50 GROSVENOR GARDENS, LONDON, S.W.1. SLOane 7164 


AVIMO LTD. TAUNTON. SOMERSET 


R2e¢/42 


TICAL SOCIETY XV 


ON EVERY FRONT 
ON LAND & SEA & IN THE AIR 


PLUGS 


_ and then... 


routine not adventure; a 
British Mercantile Air Service. 
Fast cargo planes delivering 
necessities to war stricken 
countries; helping reconstruction ; 
establishing new markets for 
Britain. Planes of revolutionary 
design propelled by Weybridge 
Blades—the Ace of Blades ! 
Wooden propeller blades of proved 
efficiency and superiority that do 
not fatigue like metal. Blades that 
are cheaper and easier to repair. 


WEYBRIDGE 
BLADES 


THE ACE OF BLADES 
FOR ALL AIRCRAFT PROPELLERS 


are playing their part 


THE AIRSCREW CO., LTD. ENGLAND 
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CORK MANUFACTURING CO., LTD., South Chingford, London, E.4. Tel. ; Silverthorn 2666 (7 lines) 
(Associated with Flexo Plywood Industries Ltd.) 


You cannot write history before it happens. 
Few, for ple, would to enter into 
. their diary the date and hour of victory. 


In aviation, the only thing we know with certainty 
about the future is that there will be, inevitably, tre- 
mendous and far-reaching developments in civil 
flying. A vast air-minded public, their former pre- 
judices swept away, will be eager to travel by air. 


Wings are indeed the wheels of tomorrow and, 
although details of shape, speed and design are hidden 
from us, General Aircraft Limited, with their wide 
experience and research into the simplification of 
flying, are well equipped to play their part in fashion- 
ing those wings. 


WINGS ARE THE WHEELS OE TO-MORROW 


GENERAL AIRCRAFT LIMITED Enquiries to:- Sales Dept. London Air Park. Feltham, Middlesex. 


Overseas enquiries to our Export Division :— ENGINEERING & AVIATION EXPORTS LIMITED. 50.PALL MALL. LONDON, S.W/1. Telephone: Abbey 6210. 
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YES YES 
and auamera. BEARINGS & BUSHES 
OF THE HIGHEST QUALITY . . CAST BY THE 


“EATONIA” (water-cooteo) PROCESS 


CASTINGS AND BARS AND FINISHED MACHINED PARTS SUPPLIED TO THE LEADING 
AEROPLANE ENGINE MAKERS MOTOR VEHICLE ENGINE MANUFACTURERS 
MARINE ENGINE BUILDERS 


Contractors to all Government Departments 
YORKSHIRE ENGINEERING SuppLies LiMiTED 
BRONZE FOUNDRIES, worTLey, LEEDS, 12 


e e e 
Air Crait En ineering 
1929 
The Technical and Scientific Aeronautical Monthly 
Edited by Lt.-Col. W. Lockwood Marsh, O.B.E., F.R.Ae.S.,°M.S.A.E., F.1.Ae.S. 
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PRINCIPAL MAY CONTENTS : 
Carburettor Air-Scoops. F. C. Mock. 
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THE ROYAL AERONAUTICAL SOCIETY 
WITH WHICH IS INCORPORATED THE INSTITUTION OF AERONAUTICAL ENGINEERS 


MONTHLY NOTICES 
MAY, 1943. 


Wilbur Wright Memorial Lecture. 

The 31st Wilbur Wright Memorial Lecture will be read on Thursday, May 27th, 
1943, at 6.30 p.m., by Dr. E. P. Warner, F.R.Ae.S., on ‘‘ Performance and 
Economy in Transport Aircraft.’? The Lecture will be held at the Institution of 
Mechanical Engineers, Storey’s Gate, St. James’s, S.W.1 (by kind permission of 
the Council of the Institution). Light refreshments will be served before the 
meeting. 


Associate Fellowship Examinations. 

It has been found necessary to hold the Associate Fellowship Examinations 
on three days instead of the usual two days. Candidates have been informed 
that the examinations will be held on May 18th, 19th and 20th, and full 
particulars sent to them. 


Advertisements. 

The fact that goods made of raw materials in short supply owing to war 
conditions, are advertised in the Journal, should not be taken as an indication 
that they are necessarily available for export. 


Craduates’ and Students’ Section. 

The following lectures have been arranged as Joint Meetings with the Graduates’ 
Section of the Institution of Automobile Engineers, and will be held in the 
Library of the Royal Aeronautical Society, 4, Hamilton Place, W.1 :— 

Tuesday, rith May, at 7.0 p.m.—Informal talk on ‘‘ Plastics,’’? by Mr. H. D. 
Curwen, the Editor of ‘‘ Plastics.”’ 

Wednesday, 16th June, at 7.30 p.m.—‘‘ Applications of Photography to 
Engineering,’’? by Dr. Baines, F.I.C., F.R.P.S., of Kodak Research 
Laboratory. 

Wednesday, 14th July, at 7.30 p.m.—‘‘ Surface Finishing,’’ by J. A. Oates, 
of ‘* Aircraft Production.”’ 


Income Tax. 

In response to numerous inquiries with regard to a rebate on Income Tax for 
their subscriptions, the following is a copy of a letter received from the Principal 
Inspector of Taxes :-— 

** Ref. H.R.S. 34/C.1. 4420/63. 

Dear Sir,—Further to your interview with Mr. Stonely at this office on 
the roth July, I am now in a position to inform you that the Board of Inland 
Revenue will not raise objection to the allowance as an expense for Income 
Tax purposes of annual subscriptions paid by members who are :— 
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Assessable under Schedule D of the Income Tax Acts in respect of 
professional or trading profits, subject to the decision of the Commis- 
sioners who make the assessment that such subscriptions are sufficiently 
closely related to the business carried on; or 

Assessable under Schedule E in those cases only in which continual 
membership of the Society is an essential condition of the terms of 
appointment. 

Yours faithfully, 
(Signed) Geo. WILcocK, 
Principal Inspector of Tazxes.”’ 


of Members. 

Associate Fellows.—James Arthur Beardsall (from Graduate), Donald 
Cameron-Douglas (from Associate), Alfred Maurice ffoulkes (from 
student), Neville Austin Townsend, William Wilson. 


Associates.—John Lawrence Batchelor, George Blachford, Albert William 
Dingle, Douglas Cole Greenwood (from Student), John Gregson, 
Lionel Albert \:oom, Geoffrey Heaton, Eric Fred Hill, Robert 
George Swan Hogarth (from Student), Allan Gordon Honeyman, 
John Alexander Maurer (from Companion), Frank Leslie Prout, 
Maurice Shaw, Paul Siddens, Douglas Carl Stewart (from Student), 
John Lewis Stratford, Donald Launcelot Turner (from Student). 

Graduates.—Augustine Kennedy (from Student), Abraham Robinson, 
Derek Victor Wordsworth. 

Students.—R. R. Brooks, Peter Frederic Crawley, Frederick Russell 
Daniels, James Alexander Gwilym Diack, Peter William Dryland, 
Douglas Haig Duckworth, H. E. Farintosh, Leslie Edward Ellisson, 
George Herbert Higgins, Stanley Reginald Thomas Knibbs, Leslie 
Maidment, Walter Stewart Misener, John Lewis Mitchell, Marshal’ 
Morrison, John New. 

Companions.—Frank Bernard Baker, Edwin Charles Comber, Andrew 
Adamson Jackson, Robert Arthur Saville-Sneath, Harold Vesey 
Strong. 


Additions to the Library. 


ea. 


amphlets in italics with location reference following in brackets. 
Books marked * or ** may not be taken out on loan. 


.296.—Fundamentals of Flight. R. Abbott. J. M. Dept and Sons 


1942. 2/3 


J 
.14.—A Text-Book of Thermodynamics. F. Hoare. Edward Arnold. 


1938. 15/-- 
276.—Achievement in British Aircraft. S. E. Veale. Pilot Press, Ltd. 


1943. 2/6. 


277.—The Gen. Book. Charles Gardner. Hutchinson and Co. 1942. 


7/6. 


a.278 and 279.—Burney Hydrovane Seapiane Eaperiments, 1911-1913. 


Air Com. G. B. Dacre. Trials of D.A. Boat at Isle of Grain (1921) with 
Hydrovane. Attachments. Air Com, G. Dacre. (Typescript.) 1943. 
(Y.3.1.B. and Y.3.11.D.) 


a.290..-The World’s Aeroplanes and Airships. G. Gibbard Jackson. 


a 
Sampson, Low and Marston. (Abt. 1930.) 
e.125.—The Aircraft Calendar. Eric Sargent. Sampson, Low and 


Marston. 1938. 
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**B.g.120.—Official Poster: German and British Aircraft. H.M.S.O. 1915. 
BB.c.85, 86.—Screw Propeller Theory. J. Lockwood Taylor. E. and F.N, 
Spon, Lid. 1942. (Reprint of paper read before N.E. Coast Instn. of 
Engineers and Shipbuilders, Feb. 6th, 1942.) Two copies. (PBB.2.b.10 

and 11.) 

BB.c.87.—Propeller Blade Vibration. J. Lockwood Taylor. (Preprint of 
paper to be read before Institn. of Naval Architects, May, 1943.) 
135) 

C.c.61.—Ballooning. ‘* Dromedary.’’ Burlington Publishing Co. 1919. 

*D.a.6.19.—Statistics of Civil Aviation, Canada. Oct. and Nov., 1942. 
Dominion Bureau of Statistics. 1943. (File case.) 

D.b.183.—Britain and World Air Transport. B. J. Hurren. John Crowther 
Publications. 1943. 2/6. 

D.c.90, 91.—Aerodromes (Analysis of Loadings). F. A. Phillips. (Reprint 
from ** Constructional Review,” Australia, 1942.) (Y.4.ii.a.30 and 31.) 
Two copies. 

D.d.17.—Airwomen’s Work. Leonard Taylor. Sir Isaac Pitman and Sons. 
1943. 1/6: (PE.2.b:10.) 

E.d.16.—Workshop Practice Simplified. P. W. Blandford. Sir Isaac 
Pitman and Sons. 1943. 1/3. , (PE.2.a.5.) 

I.f.96.—The Duties of a Licensed Aircraft Engineer. Air Registration Board. 
1943. 

EE.c.68.—The Testing of High Speed Internal Combustion Engines. A. W. 
Judge. Chapman and Hall. (3rd Ed.) 1943. 42/-. 

G.e.A.86.—Heat Treatment of the Wrought Aluminium Alloys. Part 1: 
Practice. (Bulletin No. 3 of Wrought Light Alloys Development Assn.) 
1943. (PG.3.a.16.) 

G.e.K.g.—Why Does Glue Stick? (Reprint from ** Wood,” March, 1940.) 
Aero Research, Ltd. (Y.13.a.15.) 

H.b.86.—The Airman’s Guide to his Rights and Duties. John L. Williams. 
The Haldane Society. 1942. 1/-. (PH.1.b.6.) 

I.d.7.—An Introduction to the Theory of Elasticity, for Engineers and 
Physicists. R. V. Southwell. (2nd Ed.) Oxford University Press. 
 30/-. ‘ 

L.d.go.—Astronomical Air Navigation. Sq. Lrd. R. Hadingham. Technical 
Press, itd: 1949. 10/6: 

R.f.86.—The Unending Conquest. (An Anthology of Flight.) R. de la Bere. 
J. M. Dent and Sons. 1938. 

S.a.129.—In the Royal Naval Air Service. Harold Rosher. Chatto and 
Windus. 1917. 

S.a.130.—German War Birds. John Hamilton. 1933. 

**S.a.131.—Souvenir of Australian and Malayan Battle Planes. (1914-1918.) 
C. Alma Baker. Privately printed (The Field Press). 1920. 

**S.a.132.—History of the 17th Aero Squadron. (U.S.\.) FF. M. Clapp. 
Privately printed. 1918. 

S.b.124.—Wings of Destiny. Marquess of Londonderry. Macmillan and 
Co. 1943. 12/6. 

S.b.125.—Wings on Her Shoulders. Katharine B. Beauman. Hutchinson 
and Co. 1943. 8/6. 

S.d.83.—The Coming Battle of Germany. William B. Ziff. Hamish 
Hamilton. 1942. 7/6. 

S.e.58.—The Fleet \ir Arm, John Moore. Chapman and Hall. 1943. -. 

S.e.59.—R.A.F. in Russia. Hubert Griffith. Hammond, Hammond and Co. 
1Q42. 

S.e.60.—Combat Report. Hector Bolitho. B. T. Batstord, Ltd. 1943. 86. 
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S.e.61.—The Flying Guns. Lt. C. E. Dickinson. Chas. Scribners’ Sons. 
1943. 10/6. 
S.e.62.—One of Our Pilots is Safe. Fit./Lt. W. Simpson. Hamish 
Hamilton. 1943. 7/6. 
S.e.63.—Bomber Pilot. Sqd. Ldr. L. Cheshire. Hutchinson and Co. 1943. 
6/-. 
T.b.—The Trail of the Conquerors. Col. P. T. Etherton and Vernon Barlow. 
Jarrolds, Ltd. 1936.  16/-. 
T.b.83.—The Airway to See Europe. Eleanor Elsner. Albert E. Marriott. 
1930. 
*\V’,2/15.—Transactions of the Chartered Institute of Patent Agents. Vol. LX. 
1Q41-1942. 


In addition to the above we have also received a most interesting collection 


of pamphlets, photographs and other data, mainly relating to the Great War 
Period, presented by Col. F. A. G. Noel, as under :— 


B.a.282-289.—Handbooks -and pamphlets describing Aeroplane types. 
(1917-192¢.) 

EE.a.105-116.—Engine Handbooks. (1916-1920 types.) 

M.b.48 and 49.—Pamphlets on Wireless and Signalling. (1915-1916.) 

M.c.62-63.—Marconi Aircraft Wireless Installations. (Abt. 1920.) 

S.b.120-124.—Organization of R.F.C. and R.A.F. (Regulations, etc 
1915-1920.) 


J. Laurence Pritcuarp, Secretary and Editor. 
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STRESSING OF AIRCRAFT WHEELS AND BRAKES.* 
H. BURKHARDT. 
Luftwissen, Vol. 8, No. 7, September, 1941. 


Translated by L. J. BAKER. 


In modern aircraft, the flying performance, design of the airframe, engines, 
armament, or the military purpose are the features of principal interest, while 
the efficiency of the undercarriage is usually known only to a limited number of 
specialists. Shock-absorber legs, wheels and brakes are now such highly 
developed structural components that they deserve special attention. In the 
following, modern types of wheels and brakes are described in detail and 
the theoretical basis for the calculation of the landing process discussed. 


REQUIREMENTS TO BE FULFILLED BY AIRCRAFT WHEELS AND BRAKES. 

The following essential requirements must be fulfilled by aircraft wheels and 
brakes. The weight must be as low as possible. The external dimensions must 
be extremely limited taking into account the surface of equivalent drag and the 
operation of retracting the undercarriage in flight. In the case of an under- 
carriage retracting into the wings, for instance, the thickness of the wing and, 
consequently, the speed of flight will depend on the space required for the 
undercarriage. There must be a sufficient margin of safety for the case of forced 
landing. The required spring travel and work done in shock absorption must 
be shared between the wheel proper (tyre) and the shock absorber leg. 

When taking-off, the bearing friction must be small, with gradual acceleration 
from rest to unsticking velocity and the possibility of overload. The under- 
carriage must be able to absorb the maximum load on the wheels of the fully 
loaded aircraft, including fuel, and the taxi-ing shocks. ; 

Finally, when landing, the undercarriage must absorb the landing shock with 
sudden angular acceleration of the wheels from zero to the speed corresponding 
to the landing velocity. The run-out must be shortened by means of wheel 
brakes. In this way, usually about 50 per cent. of the energy of the landing 
aircraft is converted into thermal energy and absorbed in the body of the wheel. 
It should be possible to control the braking power for each side of the under- 
carriage separately and with opportunity for continuous adjustment (taxi-ing 
curves), 

A number of requirements must be fulfilled to enable easy and thorough 
servicing of the undercarriage. Wheels and brakes must be easily interchange- 
able and robust in construction. 

Tyre replacement should be easily effected with simple tools, and the wheel 
bearing should be self-contained and internally lubricated. 

Thus, the design of the undercarriage should be governed by definite principles 
and every endeavour made to use easily obtainable material, at the same time 
taking into account all manufacturing possibilities. Extensive standardisation 
enabling the same type of wheel to be used on several aircraft types, is at the 
present time a norma! requirement. 

Of all the above conditions the requisite braking power is of particular im- 
portance in the design of landing wheels; accordingly braking requirements will 
now be specially discussed. 


* Published by permission of the Ministry of Aircraft Production, R.T.P. 
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154 H. BURKHARDT. 
BRAKING ENERGY AND NECESSARY BRAKING MoMENTs. 
Denoting :— 
I =energy of the aircraft at landing. 
m =aircraft mass. 
v,; =landing speed. 
r=rolling radius of wheel. 
8 =braking distance. 
M=braking moment of one undercarriage wheel. 


P, =static wheel load. 
rhe energy of landing’ of an aircraft is calculated by the equation 


: : : (1) 

Experience shows that in a normal landing about 5c per cent. of this energy 

is absorbed by rolling friction, induced air drag due to ground effect, etc., so 
that the brakes are required absorb :— 


or Qor (kcal) 
With a landing weight of g,ooo kg. and landing speed of 150 km./hr., we 
obtain, for instance, a braking power of 


a las adsorp oO KCal. 1€ a CeO 
Thus ch h l s to bs 47 O tl ( ol fot | d 
ali ol he andaing alds we Wi ASSUING la 1 anadime speec IS INCrFeASCE 
KIM. 1. 1€ FAKING enel 18 en il eascc oO 


= 


and is, therefore, already greater by 4o per cent. If it is borne in mind that 
the braking process is completed in 15 to 20 secs., at the most, it is obvious 
that it will not be quite a simple matter to dissipate these quantities of thermal 
energy in the body of the wheel. This problem can be solved by using double 
brakes, /.c., separate brakes on each side of the wheel, and special heat absorbing 
devices. The table compares the heat loads on motor lorry and racing car 
brakes with those on landing wheel brakes. 

Assuming that a braked aircraft landing is required to be completed in a 
taxi-ing length of s=3co m., the required mean braking moment can be calculated 
empirically by the equation 


x 41.667 
=g 40 (kcal) 


9:31 X 2X 2X 427 


Qooo x 507 
; ————- = 1320 (keal) or 660 (kcal) per wheel 
81 xX 2x 2x 427 


In this example, if the radius of rolling r=o0.45 m., we have :— 
200,000 X 0.45 
M = = 300 (7) 
300 
At the same time care must be taken that the friction between tyre and 
ground, remains within permissible limits. In the present case, if about 
10 per cent. is deducted for the tail load, the wheel load can be taken as 
kgs. 
The coefficient of ground friction will then be 


hence 


— =Cc.10 
: 4100 X 0.45 


We know from experience that in the case of friction between rubber and 
grass, values up to 0.25 are obtained for u, and in the case of rubber on concrete 
values up too.5. Thus, when landing on concrete much higher braking moments 
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can be used provided they are not limited by the wear on the tyres and the 
equilibrium of the aircraft. A concrete landing path allows of shorter landing 
runs and thus requires higher braking power. 


DESIGN OF BRAKES. 

Modern German aircraft are principally equipped with pressure-oil operated 
internal drum wheel brakes with dual servo control. The action of the duo-servo 
brake is explained in Fig. 1. The first brake block is applied by the operating 
device K (oil pressure evlinder). The resultant normal force N, and the frictional 
force wN, produce .a bearing force at the joint A, which acts simultaneously with 
the force operating the block 2. The servo motor action of the first brake block 
again produces a greatly increased servo motor action on the second brake block. 
Thus, with relatively small forces A, very considerable braking moments are 
obtained, although a separate brake is then required for each direction of running. 
The development of the braking moment of a brake is very regular without 
peaks or variations over the whole length. The brake drum and the brake 
blocks are suitably made of cast electron which has proved most reliable. The 
brake linings are made of German material free from asbestos. 


K Ae 


A1 


Internal-drum duo-servo landing-wheel brake of cast electron. 
Drehrichtung=direction of running. 


WHEEL Drstan. 


All the conditions required in a modern landing wheel are fulfilled in a great 
measure in the double-brake landing wheel, made of cast electron and has two 
duo-servo oil pressure brakes, and shown in a cross-section in Fig. 2. 

Low weight is secured by the use of magnesium alloys and effecting heat 
absorption in the body of metal already required for reasons of strength. 

Approximately o.o12 kg. wheel weight including two brakes but excluding 
tyres, are required for each 1 kg. load-carrying capacity. Since the brakes are 
accommodated within the limits of the outer wheel rims, the tyre profile is not 
exceeded. Wheels and brakes are capable of carrying overloads; safety in 
emergencies is ensured by suitable tests. Substantial bal!-bearings ensure low 
bearing friction. Resistance to fracture in the wheel body is remarkably high 
owing to the compact construction and the supporting effect of the brake drums. 
The breaking load is about eight times the maximum static wheel load. Reasons 
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of economy, however, prevent a possible reduction in the cross-sections for 
reducing weight. The brake energy is well under control, being partially 
accumulated during landing and then radiated to the surrounding air. 

The wheel and brakes form a unit, integrally fitted on the axle, ready for 
service as soon as the brake-pipes have been coupled and the working fluid 
filled. It should be noted that the brake lining must of course be kept absolutely 
free from grease and oil. It should also be noted that erroneous statements are 
frequently made about the appearance of the brake lining in the working 
condition. It should be definitely stated that a properly run-in brake with, e¢.y., 
Buna-steel linings, has a glass-smooth surface. The more polished the surface 
(carefully avoiding any oil or grease), the better the braking action. It can 
never be improved by roughening the surface of the lining, quite the contrary, it 
deteriorates. The ideal condition is a finely polished brake drum and a highly 
polished brake lining free from any grit or dirt. 


Fic. 2. 


Cross-section of aircraft wheel with two duo-servo and pressure brakes. 


Special covering plates protect the brakes from external dirt. The wheel body 
can be separated into two parts by releasing the rim-screws, so that the tyres 
are easily fitted. There is no need to release the enclosed split bearing for this 
operation, The ball-bearings are packed with grease when the wheel is first 
assembled and there is no further need for lubrication during the whole period 
of operation because complete tightness is assured by packing rings of Buna. 


As the magnesium casting alloy used is a domestic product it can be produced 
on a large scale. It is interesting to note that owing to their special construction, 
it has been possible to make the brake drums of straight cast iron which hitherto 
appeared impossible on account of the braking power required in the present case. 
Needless to say, the components and the entire wheel are interchangeable. 
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Landing-wheel manufacturers have succeeded in fulfilling all the requirements 
for this type of wheel, using exclusively domestic material. Thus wheels and 
brakes make an important contribution to the general excellence of German 
aircraft. 


TABLE. 
Total Range of Brake energy Heat load 
weight. braked speed. on each wheel. per wheel. 
kg. km./hr. m./kg. K/cal. 
(4 wheels, 4 brakes) 
High speed motor lorry 5000 80 to o 31,000* 73 
Racing car (4 wheels, - 
4 brakes) _... xe 1000 250—100 52,000* 120 
High speed aircraft (2 (before curves) 
wheels, 4 brakes) ... gooo 150—O 200,000 470 
(180—o) (280,000) (660) 


* Actually even less, since the air and rolling resistance are not taken into account. 
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PLASTICS AND THEIR APPLICATION TO AIRCRAFT 
CONSTRUCTION.* 
j. i... 
Aviation Industry, U.S.S.R., No. 4, Jan., 1941. 


Translated by V. AKIMOFF. 


i-conomical organisation and practically inexhaustible supplies of raw materiai 
in our country create exceptionally favourable conditions for the rapid develop- 
ment of the plastics industry. The raw material is drawn from the by-products 
of various branches of the chemical and agricultural industries. 

By their technical properties, plastics present many advantages over many 
other materials. Some of them are as strong as metal, as transparent as glass, 
and as light as woed. Plastics are endowed with high dielectric properties, 
great thermo-stability, and low conductibility for. sound and heat ; they can be 
machined, pressed, moulded, and have a pleasing exterior. 

For aircraft construction, plastics are especially valuable because of their 
high mechanical properties with a low specific gravity (1.4 on the average), their 
resistance to corrosion and their capacity to absorb vibrations (all this makes 
them of practically unlimited fatigue strength). 

Most plastics are highly resistant to sea water. ‘They can, therefore, be used 
in the construction of sea-planes, since duralumin gets corroded by sea water, 
and wood, even when varnished becomes warped and swells in it. 


Types oF PLastics AND APPLICATION. 


The constructional plastics—** textolit and getinax are laminated. 
They can be prepared by impregnating sheets of fabric (textolit) or of paper 
(getinax) with resin and, after drying, pressing them between steel plates at 
120° to 150°C., and 7o-120 kg.cm.* pressure. Both materials possess ihe 
valuable property of damping torsional vibrations. In this respect, they are 
superior to many other materials, including wood. The specific heat of textolit 
is three times that of metal, and its heat conductivity 1,60 to 1/40, it can, 
therefore, be used as a heat insulating medium. 

The electrical characteristics of laminated plastics vary considerably with the 
quality of the raw materials, température, method of production, etc. Thin sheet 
getinax is used for making the different instrument boards in aircraft. Where 
there is a possibility of the properties of the dielectric being affected by moisture, 
the instrument boards should be made of textolit. Better qualities of both textolit 
and getinax have been experimentally manufactured. Some types of textolit, 
for instance,have been obtained, with a tensile strength up to 18 kg./mm.’, a 
value of Young’s modulus up to 1,700 kg. /mm.?, and a fatigue limit in alternating 
bending up to 1o kg. mm.’. 

The low conductivity of textolit for heat prevents it from being used widely 
for high speed shaft bearings; for the same reason, it can be used as anti-friction 
material only in units working with water lubrication and under high specific 
pressure (up to 150 kg.cm.*) but at low speeds. 

Graphite-loaded textolit, on the other hand, may be used for high speed 
bearings working under low specific pressures (up to 10 kg./em.*). At low speeds 


* Published by permission of the Ministry of Aircraft Production, R.T.P. 
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and with water lubrication, it is preferable to use textolite instead of bronze 
bearings. 

The low shrinkage and the low frictional coefficient (1.0-c.38) of textolit on 
steel has contributed to its being employed instead of bronze in the bearing of 
rolling mills, At the Iwanovsky Textile Machinery Works an attempt is being 
made to replace non-ferrous metals by textolit, using a process developed and 
generally practised by the Works, in which a thin layer (1.5 to 3 mm. thick) of 
the plastic is applied to the surface of steel parts which are heat treated 
afterwards; such steel parts can successfully replace brass parts. 

In addition to textelit and getinax, film-bonded plywood is also used in aircraft 
construction; this plywood differs from the ordinary in that the veneers are 
bonded with a film of phenol-formaldehyde resin and thin paper instead of albumin 
glue. The film-bonded plywood is employed to make the skin of the aircraft 
wings and fuselage, the bottom planking of flying-boat and seaplane hulls, and 
also of the bedy of gliders. This plywood is highly resistant to prolonged 
exposure to water or damp air, especially if protected with a coating of enamel 
paint. 

Plastics on a phenolic resin basis without a filler have a short time iensile 
strengths of 3.6 to 4.3 kg.mm.?, and a short time compression strength of 
15 to 17 kg.jmm.*. The mechanical properties of such plastics are considerably 
improved by the addition of a filler. 

Plastics made of a phenolic resin and a flax corded fabric have a short time 
tensile strength of 50 kg. mm.*, a compression strength of 21.7 kg.mm.?, and 
a shear strength of 1.4 kg./mm.*, with sp.g. 1.45. From the standpoint of its 
shear strength, this material does not meet the requirements of aircraft construc- 
tion. A phenol resin plastic with cellulose filler, prepared at 150°C. and 320 atm. 
pressure (short time tensile strength 14.4 kg.jmm.?, compression strength 
15.5 kg. mm.?’, shear strength 5 kg./mm.?, and sp.g. 1.39) was used in England 
in the construction of an experimental wing section. 

In aircraft and engine construction, as is known, considerable importance 
attaches to paired materials, possessing a high and a low coefficient of friction, 
respectively. The best among such friction pairs is an asbestos filled plastic and 
steel. 

Plastics are particularly characterised by their high resistance to wear. They 
have a high coefficient of friction when working without lubrication, but a very 
low one when lubricated with oil or water. Owing to their good frictional 
properties, they are advantageously used for brake bands and blocks, bearings, 
pump pistons and rubbing parts, etc. 

Three main types of plastic bearings materials are in use to-day. The first 
type is made of fibrous asbestos with an admixture of kaolin and phenol resin 


(° asbolit *’). The compressed material can be used for brake linings. The 


second type is a combination of an asbestos tape, a thin copper or brass mesh, 
and one of the phenol resins (ferodo tape). The third is a laminated plastic con- 
sisting of asbestos fabric and phenol resins (‘‘ asbotextolit ’’). Owing to its high 
mechanical properties, this material can be used for parts under load, e.y., 
coupling discs, pump sleeves in aircraft engines, ete. 

Brake bands on a phenol-formaldehyde basis can usually stand from 500 to 
1,000 landings, and work with a uniform increase in braking moment in operation, 

Insulation against heat and sound is of considerable importance in aircraft 
construction. The best sound-insulating material is felt, ‘* viamiz *’ [sic] being 
the next best. But since the density of a ** viamiz *’ is one-tenth of that of felt, 
it should be used by preference in aircraft construction, ‘* Viamiz ’’ is a special 
type of porous albumin [sic casein] plastics. It can be easily cut and easily 
moulded when hot; it can be bonded with wood and metal, is fire-resistant, and 
is not soluble in alcohol or petrol. 
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A large assortment of various joint packing materials are used in aircraft 
construction, ¢.qg., gaskets, cements, etc. These cements are made from synthetic 
resins, especially phenol-formaldehydes, which are resistant to the action of petrol, 
oils, and high temperatures. 

Among transparent plastics, an important part in the aircraft industry is placed 
by polymerization products, especially the polacryls, from which organic glass 
is made (Plexiglass). 

Plexiglass is frost-resisfant and colour-fast. It is used for aircraft wind- 
screens and lamps, and also for unbreakable flying goggles. The polyacrylic 
resins are thermoplastic, and articles can be made of them by moulding or 
extrusion. 

The group of polymerization resins includes, among others, also the plastic 
of German production—mipolam—remarkable for its high fire resistance, tough- 
ness and elasticity. There are many varieties of mipolam: Transparent like 
glass, opaque, colourless and coloured. All types of mipolam stand rapid heating 
up to 80°C. without noticeable decomposition, but if heated for a longer time, 
the temperature must not exceed 80°. The hard t¢pes of mipolam begin to 
soften at 60° to 70°, and become brittle when cooled down to — 30°C. Powdered 
mipolam is easily moulded in steel at 130° to 135° and 300 kg./cm.* pressure. 
The articles are removed from the moulds after cooling down to 50°. Solid 
mipolam is insoluble in alcohol, petrol, naphtha oils, castor oil, turpentine, but 
easily soluble in acetone, ether, benzol and hydrogen sulphide. 

Windscreens, lamps, etc., can be made of transparent mipolam by stamping. 
In aircraft, the transparent plastics are exposed to the action of ultra-violet rays, 
atmospheric humidity, and temperature. Plastics, as a whole, differ in’ their 
resistance to these factors: Cellon and celluloid have the drawback of not being 
frost resistant, for which reason cellon is used chiefly for making triplex glass. 

Celluloid is discoloured in yellow by the ultra-violet rays, and is highly 
inflammable, this rendering its use in aircraft construction of secondary 
importance. 


WorKING OF PLASTICS. 

Many various articles can be moulded from plastics, without further working. 
While presenting conspicuous advantages, this can be financially profitable only 
in mass production, where the price of the finished article is but little affected by 
the cost of the fairly expensive moulds. 

High cutting speeds and a small thickness of the chips are required in 
machining brittle plastics. It is necessary to consider the different degree of 
strength of the plastics (especially textolit) in the planes parallel with and 
perpendicular to the fabric layers. Great experience and skill are therefore 
requisite for drilling and finishing off holes, and thread cutting in parts made of 
textolit. 

In the process of moulding, the plastics on a phenol-aldehyde resin basis 
pass, as is known, from the initial stage A (‘* resol ’’) through the intermediate 
stage B (‘* resitol ’’) to the final stage C of condensation (‘‘ resit ’’). 

The temperature of moulding (150° to 170°C.) of plastics fluctuates within 
the limits of +30°. Owing to this fact, some lots of the finished articles contain 
more resin transformed into resit than other lots, whence the variability in. the 
mechanical properties of the articles. : 

To avoid this defect, pheno-plastics of the textolit type are subjected to an 
after-treatment by heat (‘‘ normalisation ’’) in an air thermostat or in hot oil 
at 130°C, for 24 hours. The mechanical properties of textolit before and after 
normalisation (according to P. M. Kozlov’s data*) are shown in Table 1. 


* P. M. Kozlov. Plastics in aircraft construction. Moscow-Leningrad. Oborongiz, 1938. 
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TaBLE I. 
Temperature of Breaking strength, kg./mm. Loss of strength, %. 
sample at rupture. Raw textolite. Normalised. Raw textolite. Normalised. 
9.2 9.8 
75 81 24.0 18.0 
100 o.! 34-0 20.5 
150 6 7.4 50.0 24.0 


The data in this table indicate that textolit normalised at a temperature of up 
to 150°C. is twice as strong as the non-normalised, 

Sheet textolit is liable to warp if pressure fluctuates during the moulding 
process. This defect may be remedied by annealing. This is done by alternating 
periods of rapid heating of the warped sheets up to 250°-260°C., and of a slow 
cooling down to normal temperature (while cooling, the sheet is placed on an 
edge). It is also advisable to anneal parts after rivet holes have been drilled 
in them, 

The structure of the plastics should be borne in mind when subjecting them to 
heat treatment. The plastics are composed of complicated groups of atoms of 
carbon, hydrogen, oxygen, nitrogen, and other elements, and the strength of the 
bonds of these atoms is considerably weaker than in metals and metallic alloys. 
Therefore, the most resistant plastics must not be heated above 300° to 360°C., 
since at higher temperatures the plastics begin to carbonize. 


APPLICATIONS OF PLASTICS ABROAD. 

According to information from the foreign préss, the use of plastics for aircraft 
construction is growing fast abroad. 

‘** Aircraft Engineering *’ (March, 1939, p. 96) states that. the range of the 
plastics employed in aircraft production, and those still in the experimental stage 
has been considerably extended. Thus, for instance, acetate-cellulose plastics 
are used in the form of sheets, bars, etc., for windscreens, steering-wheels, and 
other parts. 

Phenol-formaldehyde resins are of the greatest importance in aircraft con- 
struction. Here again, much depends on the correct choice of the filler and of 
the impregnation method. The best filler for aviation purposes is fibrous 
materials. The journal also gives a comparative table of the mechanical properties 
of bakelites (pheno-plastics) ; cf. Table 2. 


Weight Spectfic Young's Svecitic 
Short time of sample tensile strength modulus stiffness— FE} 
tensile strength, 30cm. in (strength/wt.) units), wt. (108 units), 
Material. in kg./em.?. length, in kg. inkg.jcm.2. inkg./em.? :kg. inkg./em.? : kg. 
Spruce. . £,265 0.077 10,435 0.105 
Improved wood . 2,461 0.220 10,888 0.281 1.24 
Bakelite (F294 

Fabric) 738 0.277 2,065 0.119 0.43 
Bamboo. 2,812 0.222 12,068 0.3106 1.42 
Steel 9,491 1.524 6,227 2.109 1.38 
Duralumin 3.505 0.502 6,255 0.752 
Elektron 2,370 0.354 6,712 0.422 O.19 


* According to A. P. King’s data in ‘‘ Aircraft Eng.,’’ March, 1939, p. 96. 


As early as 1937, De-Bruyne, Director of the Aviation Research Laboratories 
in Duxford, pointed out that the problem of finding a plastic of equal mechanical 
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properties as wood or metal, had not yet been solved, but that some plastics 
were already existing, which could be used in aircraft construction. De-Bruyne’s 
paper, published at the end of 1939,* contains a comparative table of the 
mechanical properties of certain plastics; for the sake of comparison, the 
mechanical properties of steel are given in Table 3. 


ITT. 


Specific ten- Specific com- Specitic Specific stift- 


sile strength sion strength shear strength under tension 

Material Density y. o Kg.Jem.?/y. oKg.Jem.2/y. 7Kg./com.2/y. Kg /em.3/y 
Cord-material 1,407 304 0.126 X 10% 
Gordon aerolite . 1:43 2,215 1,181 245 0.295 X 10° 
Duralumin 2.8 13 1,385 752 0-251 
. 0.5 1,400 703 105 0.183 X 108 
Steel 7.8 1,024 1,624 949 0.271 io" 


The new plastic ** Gordon aerolite,’’ with las for filler, is not inferior in its 
properties to any other of the principal materials used in aircraft construction. 
De-Bruyne stresses the importance of exposing the fibres (threads) correctly 
when impregnating the material. .\ special machine is used for this purpose ; 
it produces a uniform band which is passed through a bath. After impregnation 
and drying, the material is compressed in a 8oo tons hydraulic press, permitting 
the moulding of double T-shaped longerons of unlimited length. De-Bruyne 
considers that it should soon be possible to organise the production from plastics 
of whole aircraft wings and fuselages. 

Another example of the application of plastics to aircraft construction in the 
U.S.A. is given by ‘** British Plastics ’’ (Vol. 10, No. 18, March, 1939, pp. 
528-584), which sfates that airscrews in that country are made by the methods 
of the German firm Schwartz, and of the English concern ‘* Airscrew Co.”’ 
The blades of the airscrew are made of spruce plywood or of some other soft 
wood, and are set in a socket of hard wood. The socket is built up of veneers 
3 mm. in thickness. Each veneer is impregnated with a phenol resin and is 
subjected to high pressure and temperature. 

The socket of the blade is fixed in a steel sleeve secured in the hub of the 
airscrew. The blades are covered with a thick layer of reinforced cellulose 
acetate, and the leading edge is protected by a tightly fitting metal strip. Such 
blades are about 33 per cent. lighter than duralumin blades; they damp vibrations 
and are not subject to weather effects. 

In the U.S..A., the aircraft Clarke 46 is now undergoing practical tests; its 
fuselage is made of duramould, which is a plastic on a phenol basis with a wood 
filler. Duramould differs from the usual type of plastics in that it does not 
require high pressures and temperatures in moulding. Like other plastics, 
duramould can be die-moulded. 

The density of duramould varies from 0.5 to 0.g according to the method of 
its preparation. Its strength and modulus of elasticity vary with its density, 
According to the data in ** Luftwissen,’’ the principal types of duramould are 
characterised by the following mechanical coefficients :— 

With the load applied the principal direction: Breaking strength 
18.1 kg.mm.*, compression strength 9.8 kg./mm.*?, Young’s modulus 2,150 
kg./mm.?. 

With the load normal te the principal direction: Breaking strength 
3-32. kg.mm.*, compression strength 5.42 kg./mm.?, Young’s modulus 500 
kg.mm.*?; or, breaking strength 11.7) kg./mm.?, compression strength 
ke./mm.*?, Young’s modulus 1,440 kg./mm.?, 


7-9 


* N. A. De-Bruyne. ‘‘ Flight,’’ No. 12, 1939, Plastic Progress. 
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With the load normal to the principal direction: Breaking strength 9.75 
kg. mm.*, compression strength 7.3 kg./mm.*, Young’s modulus 1,215 kg./mm.°. 

Duramould is not hygroscopic; it is resistant to corrosion and atmospheric 
influences; its fatigue strength is considerably greater than that of duralumin; 
it is fireproof and possesses the property of absorbing the energy of vibration. 
The heat-insulating capacity of duramould is very high, and therefore it resists 
icing much better than metals. 

The construction of aircraft from duramould requires much less time than 
that of all-metal machines. The surface of the moulded part is very smooth, 
this reducing air drag and increasing the speed of flight by about 7 per cent. 

The absence of knots, joints, ete., renders the whole constructions, so to 
speak, monolithic; this diminishes the danger of any of the different important 
component parts being broken off in combat. 

In our country, plastics have been so far used comparatively little in the 
construction of aircraft. They are chiefly employed for making the controls 
of the aircraft and engine, the navigational and electrical instruments, and the 
cockpit window frames. All this constitutes but a fraction of one per cent. of 
the whole aircraft mass, while the scope for the application of plastics in aircraft 
construction is very wide indeed. 

The rapid development of the preparation and application of plastics in the 
Soviet aircraft industry is an urgent and imperative problem. 
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Honorary Accountant : 
Mr. A. N. D. Smith, F.C.A. 


Secretary and Editor: 
Captain J. Laurence Pritchard, Hon. F.R.Ae.S., A.F.I.Ae.S. 


COMMITTEES OF COUNCIL, 1942-1943. 


Amulree Committee: 


Professor L. Bairstow, Mr. Griffith Brewer, Mr. C. R. Fairey, Lord Gorell, 
Lord Mottistone, Lord Sempill, Mr. E. F. Relf and Mr. H. FE. Wimperis. 


Education and Examinations Committee: 
Professor G. T. R. Hill (Chairman), Dr. H. Roxbee Cox, Mr. W. S. Farren, 
Professor F. T. Hill, Mr. M. Langley, Mr. W. M. Page, Dr. N. A. V. Piercy, 
Professor A. J. S. Pippard, Mr. W. P. Savage, Mr. R. S. Stafford and 
Professor L. Bairstow. 


Finance Committee : 
Mr. W. C. Devereux (Chairman), Capt. A. G. Lamplugh (Honorary Treasurer), 
Mr. Griffith: Brewer, Professor F. T. Hill, Mr. J. E. Hodgson (Honorary 
Librarian), Sir Frederick Handley Page, Mr. F. R. Simms, Mr. A. N. D. Smith 
(Honorary Accountant), Major B. W. Shilson, Mr. L. A. Wingfield (Solicitor), 
Captain P. D. Acland. 


Lectures Committee: 


Mr. S. Camm (Chairman), Professor L. Bairstow, Major G. P. Bulman, Dr. H. 

Roxbee Cox, Lieut.-Col. W. Lockwood Marsh, Major R. H. Mayo, Dr. D. R. 

Pye, Mr. S. Scott-Hall, Mr. C. C. Walker, Mr. A. H. Hall, Mr. D. L. Ellis, 
Mr. R. T. Youngman and Sir Roy Fedden. 


Medals and Awards Committee: 


Professor G. T. R. Hill (Chairman), Mr. Griffith Brewer, Sir Roy Fedden, 

Mr. A. Gouge, Lieut.-Col. W. Lockwood Marsh, Mr. G. R. Volkert, Mr. C. C. 

Walker, Mr. L. A. Wingfield (Solicitor), Professor A. J. Sutton Pippard, 
Mr. H. E. Wimperis ‘and Professor L. Bairstow. 


Grading Committee : 


Lord Sempill (Chairman), Mr. S. Camm, Dr. H.°Roxbee Cox, Mr. E. C. 
Gordon England, Major F. B. Halford, Professor F. T. Hill and Dr. H. C. Watts. 


Rules Committee: 


Professor L. Bairstow (Chairman), Mr. S. Camm, Captain P. D. Acland, Mr. 
Griffith Brewer and Mr. H. E. Wimperis. 


REPRESENTATIVES ON OTHER BopIEs. 
The following were appointed as the Society’s Representatives on other 
bodies :— 

Advisory Committee for Aeronautical Engineering of the City and Guilds of 
London Institute: Professor F. T. Hill and Captain J. Laurence Pritchard. 
Advisory Council of the Science Museum: Lord Sempill. 

Air League of the British Empire: Mr. W. O. Manning and Mr. Griffith Brewer. 


Association of Special Libraries and Information Bureaux: Mr. J. E. Hodgson 
(Honorary Librarian). 
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General Board of the National Physical Laboratory: Mr. Griffith Brewer and 
Mr. W. C. Devereux. 
British Standards Institution, Aircraft Committee: Major R. H. Mayo and 
Dr. H. C. Watts. 
British Standards Institution, Committee on Symbols and Abbreviations Used 
in Engineering: Dr. H. Roxbee Cox. 

British Standards Institution Technical Committee on Aircraft Nomenclature : 

Professor L. Bairstow, Captain J. Laurence Pritchard. 
British Standards Institution, Units and Technical Data Committee : 
Lieut.-Col. W. Lockwood Marsh. 
Engineering Joint Council: Mr. A. Gouge. 
Engineering Joint Council, Special Educational Representative : 
Professor G. T. R. Hill. 

The Guild of Air Pilots and Air Navigators of the British Empire, Sefton Brancker 
Memorial Fund Committee: Captain P. D. Acland. 

Joint Standing Committee with the Society of British Aircraft Constructors and 
the Royal Aero Club: Mr. E. Relt, Lord Sempill, Lord  Brabazon, 
Air Vice-Marshal R. M. Hill, Mr. W. C. Devereux. 

National Central Library: Mr. J. E. Hodgson (Honorary Librarian). 
Professional Classes Aid Council: Lord Sempill. 

Seagrave Memorial Fund Committee: Sir Richard Fairey. 

Ministry of Labour, Engineering Advisory Committee : 

Sir Roy Fedden, Captain J. Laurence Pritchard. 

Institution of Mechanical Engineers, National Certificates and Diplomas in 
Mechanical Engineering: Sir Roy Fedden and Professor F. T. Hill. 


MEMBERSHIP. 

The Membership of the Society for 1942, the third full year of the war, 
shows a net increase over 1941. 

Following the outbreak of war there was a considerable increase in applica- 
tions for membership of the Society. Many of these applications came from 
qualified engineers who had entered or been called into the industry and_ the 
Royal Air Force and most of them were rejected, as the Rules for Associate 
Fellowship call for five years aviation experience, and for Associateship for three 
years, 

The Council feel, in view of the probable considerable expansion in civil 
aviation after the war, that it is more important than ever to safeguard the 
high standard of Associate Fellowship in order that its value will not be lessened. 


The following table-gives the present membership, exclusive of the Branches :-- 


MEMBERSHIP OF THE Society, DECEMBER, 1942. 


Honorary and 


No. of Paid Members. Life Members. Suspended Members. Grand Totals. 
Fellows ... 2 23) 3 (4) 244 (242) 
Associate Fellows 1134 (1060) 38 (66) 117g (1132) 
Associates 459 (346) 4 (3) 21 (28) 484 (377) 
Graduates 214 (164) — 9g (7) 223 (171) 
Companions 130 (107) g (10) 8 (13) 147. (130) 
Founder Members sas, I (1) — (1) 17 (19) 
Students ... 606 (557) — 47 (74) 655 (631) 
Temporary Honorary 
Totals chs .-. 2778 (2466) 62 (60) 126 (1G3) 2966 (2719) 


Nore. Figures in brackets give the membership as at December, 1941 
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DONATIONS. 


The Council have to thank the Air Ministry for the eighteenth year in 
succession for their grant of £250 to the Funds of the Society, and the Society 
of British Aircraft Constructors for a similar grant over a similar period. 

In the report of the Council for 1939-1940 a history was given of the initiation 
and progress of the Endowment Fund. Many generous gifts, spread over seven 
years, have been made, and the table below shows the progress of the Fund. 


December, 1927 ... 597 2 0 
December, 1929 ... <« 
December, 1931 ... 1,939 10 oO 
December, 1932 ... 2996 2 © 
December, 1933 ... IO) 5 
December, 1934 ... 14 53 
December, 1935 ... 10 7 
December, 1936 ... 16° 7 
December, 1937 ... = 
December, 1939 ... 51,048 14 6 


SocIETY’S HEADQUARTERS. 


The Society has continued throughout the year to function from its Head- 
quarters, No. 4, Hamilton Place. During the year the building has suffered 
no further damage from air raids. 


ANNUAL GENERAL MEETINGS. 

The following is an abbreviated report of the Annual General Meeting of the 
Society, held on Saturday, March 28th, 1942, in the Offices of the Society, 
No. 4, Hamilton Place, W.1. 

Mr. Griffith Brewer (President) in the Chair. 

Present: Miss A. Baden-Powell (Honorary Companion), Dr. A. B. Barbour 
(Companion), Mr. H. Barnes (Companion), Mr. V. J. Chalwin (Associate), 
Mr. J. E. Chorlton (Companion), Mr. C. R. Elgie (Associate), Professor F. T. 
Hill (Fellow), Mr. G. Ingram (Companion), Sir Francis McClean (Associate 
Fellow), Mr. Peter Masefield (Associate Fellow), Mr. L. Mawer (Associate 
Fellow), Mr. J. P. Pryer (Associate Fellow), Mr. W. Reichsfeld (Associate 
Fellow), Warrant Officer J. V. Saunders (Associate Fellow), Lieut.-Col. S. 
Heckstall-Smith (Fellow), Mr. H. Smith (Student), Mr. R. T. Wall (Student), 
Dr. H. C. Watts (Fellow), Mr. J. A. C. Williams (Graduate), Mr. Lawrence A. 
Wingfield (Associate), Mr. R. T. Youngman (Fellow), Mr. A. R. Pitt (Student). 

In attendance: The Secretary and Miss Barwood. 

1. The Secretary read the Notice convening the Meeting. 

2. The President said a copy of the Annual Report was in the hands of all 
those present and he hoped they would make any comment they thought fit. 


He would like to make a personal apology for his absence from the last Annual 
General Meeting, owing to his absence in America. There he had been invited, 
as President of the Society, to give the Address at the Honours Night Meeting 
at the Institute of the Aeronautical Sciences. While in America he had also 
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been able to arrange for Mr. Juan Trippe, the President of Pan-American Airways, 
to deliver the Wilbur Wright Memorial Lecture in London. 

In the Annual Report he was glad to see that three Fellows of the Society, 
Professor Melvill Jones, Mr. Fedden and Mr. Fairey, had received the honour 
of Knighthood, and one, Lieut.-Col. J. T. C. Moore-Brabazon, had been elevated 
to the Peerage. 

The Staff of the Society had been reduced to less than one third since the 
outbreak of war, and though there had been a temporary lull in activities for 
the first few months, the work of the Society had since been steadily increasing. 
This had thrown a considerable burden on the staff and he would like the meeting 
to pass a vote of thanks for the excellent work they were doing. 

He would like to draw attention to the able way the Secretary, Captain 
Laurence Pritchard, had edited the Society’s Journal during a very difficult 
period, and for his work on behalf of the Society which had been so steadily 
built up during his period of office. The responsibility on his shoulders during 
the war period was heavy and he thought the Society were fortunate that he 
was at the helm. 

The vote of thanks was passed unanimously. 

3. The Secretary reported that the following had been nominated to fill the 
vacancies on the Council and would serve for the years 1942-1944 :— 

Mr. R. Blackburn. 

Dr. Roxbee Cox. 

Mr. G. H. Dowty. 

Mr. E. C. Gordon England. 
Captain.A. G. Lamplugh. 
Mr. R. K. Pierson. 

Dr Pye. 

Mr. E. F. Relf. 

Mr. A. Hessell Tiltman. 
Mr. C. C. Walker. 

4. Messrs. Price, Waterhouse were re-appointed Auditors for the Society’s 
Accounts for the ensuing year. 


SPECIAL GENERAL MEETING. 

A Special General Meeting of the Society was held immediately following the 
Annual General Meeting, on Saturday, March 28th, 1942, in the Offices of the 
Society, No. 4, Hamilton Place, W.1. 

Mr. Griffith Brewer (President) in the Chair. 

Present: Miss A. Baden-Powell (Honorary Companion), Dr. A. B. Barbour 
(Companion), Mr. H. Barnes (Companion), Mr. V. J. Chalwin (Associate), 
Mr. J. E. Chorlton (Companion), Mr. C. R. Elgie (Associate), Professor F. T. 
Hill (Fellow), Mr. G. Ingram (Companion), Sir Francis McClean (Associate 
Fellow), Mr. Peter Masefield (Associate Fellow), Mr. L. Mawer (Associate 
Fellow), Mr. J. P. Pryer (Associate Fellow), Mr. W. Reichsfeld (Associate 
Fellow), Warrant Officer J. V. Saunders (Associate Fellow), Lieut.-Col. S. 
Heckstall-Smith (Fellow), Mr. H. Smith (Student), Mr. R. T. Wall (Student), 
Dr. H. C. Watts (Fellow), Mr. J. A. C. Williams (Graduate), Mr. Lawrence A. 
Wingfield (Associate), Mr. R. T. Youngman (Fellow), Mr. A. R. Pitt (Student). 

1. The Secretary read the Notice convening the Meeting as follows :— 

NOTICE IS HEREBY GIVEN that a Special General Meeting, under 
Rule roo, of the Royal Aeronautical Society with which is incorporated the 
Institution of Aeronautical Engineers, will be held on Saturday, March 28th, 
1942, at 3.30 p.m., in the Offices of the Society at No. 4, Hamilton Place, 
London, W.1, to consider the following alterations to the Rules :— 

Rules numbered 3-8c inclusive to be re-numbered and to read as follows :—- 
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RULE 3.—Fellows shall comprise every person who was on the Register on 
March 28th, 1942, as a Fellow of the Royal Aeronautical Society, 
with which is incorporated the Institution of Aeronautical Engineers, 
and every person thereafter elected or transferred into the class 
of Fellow. 

Election to Fellowship will be made annually by the Council for 

announcement at the Annual General Meeting of the Society in 
March. 

RULE 5.—Nomination for Fellowship must be received by March 1st each 

year at the latest, for consideration at the March Council Meeting. 
A Fellow must possess the following qualifications :— 

RULE 6.—He shall be twenty-eight years of age or over. 

RULE 7.—He shall be an Associate Fellow or shall have fulfilled the 
conditions necessary for Associate Fellowship. 

Rute 8.—He shall have acquired a considerable degree of eminence in the 
profession of aeronautics. 

11.—Delete the words ‘‘ 
of aircraft.”’ 

RULE 12.—After the second sentence to read :—‘‘ The Council may exempt 
a candidate therefrom to the extent to which he has passed 
equivalent examinations; or he may be totally exempted when he 
complies with the conditions of Rule 17.”’ 

RULE 14 (b).—Delete the words ‘‘ or five years practical flying as experi- 
mental pilot.’’ 

Ree 15 (b).—Delete the words 
mental pilot.’’ 

RULE 17.—Alter the words ‘‘ and have a record of distinguished service 
to ‘‘ and have a record of meritorious service.’’ 

Rute 28 (b).—Delete the words ‘‘ or serving as a pilot, engineer, or 
navigator of aircraft.’’ 

RULE 29 (d).—Delete. 

RULE 29 (e) and (f).—Renumber Rules 29 (d) and 29 (e) respectively. 

A short discussion followed on the proposed alterations to the Rules, following 
which Mr. R. T. Youngman (Fellow) proposed and Mr. C. R. Elgie (Associate) 
seconded that the alterations should be accepted. The motion was _ carried 
unanimously. 


RULE 4. 


or serving as a pilot, engineer, or navigator 


ee 


or five years practical flying as experi- 


PRESIDENT. 
Mr. A. Gouge, B.Sc., F.R.Ae.S., was elected President of the Society for the 
year October, 1942—September, 1943. 


VICE-PRESIDENTS. 
The following were elected Vice-Presidents of the Society for the year 
October, 1942—September, 1943 :— 
Mr. E.-F. Relf, F.R.S., F:R.Ae:S: 
Dr. H. Roxbee:Cox, D.L.C., B.Sc., F.R.Ae.S. 


MrpaLs AND AwWarps. 

No awards have been made for the year, with the exception of the Elliott 
Memorial Prize and the Major Baden-Powell Memorial Prize awarded as 
follows :— 

Elliott Memorial Prize ... .... Aircraft Apprentice F. C. Bluott. 
Aircraft Apprentice H. H. J. Pidgeon. 
Baden-Powell Memorial Prize ... R. F. Creasey. 
H. Wilson. 
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Honovrs. 

The following Members were recipients of Honours during the year :— 
Baron.—Lieut.-Col. the Rt. Hon. J. T. C. Moore-Brabazon, M.C., Fellow. 
Knights.—Mr. C. R. Fairey, M.B.E., Fellow; Mr. F. Handley Page, 

C.B.E., Fellow; Mr. R. A. Watson Watt, C.B., F.Inst.P., 

M.Inst.E.E., Fellow. 
U.B.—Mr. W. P. Hildred, O.B.E., M.A. (Companion Member). 
C.B.E.—Group Captain W. Helmore, Ph.D., M.Sc., Fellow. 
D.S.0O.—Wing Commander D. C. T. Bennett, Fellow. 


SOCIETY OF BRITISH AIRCRAFT CONSTRUCTORS SCHOLARSHIPS. 

The Scholarships Selection Committee of the Society of British Aircraft 
Constructors and the Royal Aeronautical Society made awards of S.B.A.C. 
Scholarships to the following :— 

E. L. Goldsmith. S. D. Meston. 
J. G. W. MeHarry. D. R. Murrin. 


Wricut MremoriaL Lecture. 

The 3oth Wilbur Wright Memorial Lecture was delivered on May 28th, 1942, 
by the Rt. Hon. Lord Brabazon of Tara, M.C., P.C., F.R.Ae.S., entitled 
‘Ad Astra.’’ A full report was published in the Journal of the Society for 
October, 1942. 


BRaNCHEs. 

There are seventeen branches of the Society, some of which, despite the 
difficulties of the war situation, have proved very active and have held a consider- 
able number of lectures. Many, however, have had to keep going with only a 
skeleton organisation so that they will be ready to function at the cessation of 
hostilities. 


GRADUATES’ AND STUDENTS” SECTION. 
Chairman: Mr. J. A. C. Williams. 
Vice-Chairman: H. Udall. 
Secretary: R. T. Wall. 
Committee: A. L. Benns, A. M. Edwards, F. V. K. Sutton, 
E. J. Archbold, J. P. Smith (ex-officio). 
The following is a summary of the activities of the section during the past 
year :— 
1. Annual General Meeting, 29th April, 1942. 
2. 27th May, 1942.—Lecture on ** Experimental Vibration Work on .\ireraft,” 
by Mr. R. N. Hadwin. 
3. 17th June, 1942.—Lecture on 
Lloyd. 

4. 15th July, 1942.—A talk by Mr. Frank W. Lane, entitled ** Speed or 
Adventures with a Watch,’’ which illustrated high speed 
photography. 

12th August, 1942.—Informal discussion on ‘* The War in the Air.” 
Chairman and introducer, Mr. P. G. Masefield. 


ae 


Fighter Aircraft Design,’’ by Mr. F. H. M. 


6. 2nd September, 1942.—Lecture on ** Work in an Experimental Seaplane 
Tank,’’ by Mr. L. Smith. Chairman, Dr. J. P. Gott, A.F.R.Ae.S. 

7. 15th January, 1943.—Informal Supper Party at Schmidt's Restaurant. 
Mr. P. G. Masefield was the guest of the evening. 


be 
of 
5 
re 


SEVENTY-EIGHTH ANNUAL REPORT OF THE COUNCIL. Tat 


The average attendance at Jectures and discussions was 41. 
All the meetings were held in the Library of the Society. 


It was not possible to arrange any visits to works as M.A.P. could not provide 
the facilities. 
R. T. Watt, Hon. Sec., Graduates’ and Students’ Section. 
J. A. C. Chairman. 


ASSOCIATE FELLOWSHIP EXAMINATIONS. 

The results of the Associate Fellowship Examinations held in May and 
December, 1942, were published in the Journal for’ July, 1942, and February, 
1943. Despite the difficulties of training the Council note with satisfaction that 
there is a steady increase in the number of those taking the examinations over 
the pre-war period. 

Notice was given early in the year that the new syllabus due to come into 
forcé in May, 1943, would be postponed until six months after the cessation of 
hostilities. 

MeMBERS ELECTED DURING 1942. 

The names of members elected in the various grades of the Society during 
1942 have been published regularly in the Monthly Notices, now printed as part 
of the Journal. 


ACKNOWLEDGMENTS. 

The Council gratefully acknowledge the gifts of books, photographs, Journals 
and historical papers from members during the year. All gifts have been 
acknowledged, as received, in the Monthly Notices. 


FINANCE. 

The Income and Expenditure .\ccounts and Balance Sheets of .\erial Science 
Limited, and Aeronautical Trusts Limited, for 1942, are published in this 
issue of the Journal. 

The Income and Expenditure Account of Aerial Science Limited, shows an 
excess of income over expenditure for the vear of £1,05c 18s. 7d., as against 
41,001 os. 3d. for 1941. 


JOURNAL. 


The Journal of the Society continues to maintain its standard in face of 
increasing difficulties of printing and paper shortage. During the year the 
Council announced a reduction in subscriptions to those members who were 
prepared to give up their Journal for the war period, so that paper could be 
conserved. The response has been most gratifying and generous. Over 500 
members have signified their willingness to forego the Journal, and the Council 
wish particularly to place on record their thanks for the practical help members 
are giving in this way to keep up the standard of the Journal. Arrangements 
have been made to post all members who do not receive the Journal copies of 
the Monthly Notices. 


The Journal has continued to publish during the year the Abstracts from the 
Scientific and Technical Press and References to Papers, as these are particularly 
valuable in enabling members to be kept informed of the contents of papers 
which normally they are unable to obtain. 

The Income and Expenditure Account of Aerial Science, Limited, gives a 
summary of the expenditure on the Journal and sundry publications. The Income 
and Expenditure Account of the Journal is as follows (the figures in brackets are 
the corresponding figures for 1941). 


(Continued on page 158.) 
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Income and Expenditure Account— 
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THE ROYAL 
(Aerial 
Balance Sheet, 


Share Capital — £ £ 8. @ 


Authorised— 


1000 0 0 
Isswed —19 Shares of 1/- each, fully paid... se 19 0 
Sundry Creditors 53 1233 17 1 
Subscriptions and Other Amounts Received in Advance... Ste 543 19 6 


2245 9 0 


Balance at 3lst December, 1941 ... 


3929 16 9 
Less—Additional amount transferred to Staff Pension Fund 


in respect of the years 1939, 1940 and 1941 ... A200 0.0 
2729 16 9 
Add—Surplus of Income over Expenditure for year to date -- 105018 7 378015 4 


£7804 19 11 


We report to the Members that we have examined the above Balance Sheet with the Books 
are of the opinion that the Balance Sheet is properly drawn up so as to exhibit a true and correct 


information and the explanations given to us and as shown by the Books of the Society. 


3, Frederick's Place. Old Jewry, London, E.C.2, 
24th February, 1943. 


Income and Expenditure Account 


1941 Figures, 
To Establishment Expenses — 
Ground Rent, Heating, Lighting and Insurance _... es “a 1531 17 10 (1601 13 4) 
Office and Staff Expenses — 
2463 13 9 (2332 0 8) 
Printing and Stationery ... ie -- 6565 2 9 (893 2 
Postages and Telephone ... 384010 3 (357 16 6) 
Other Charges... 96612 9 4335 19 6 (981 7 53) 
(4014 7 6) 
Prizes and Donations 5 5 0 (5 5 0) 
Legal and Professional Charges... ake 13213 7 (52 10 0) 
Staff Pension Fund ... 500 O (100 0 0) 


Balance, being Surplus of Income over Expenditure for year carried to Balance 


1050 18 7(1001 0 3) 


£7793 12 11 
W. C. DEVEREUX, Chairman, Finance Committee. 
A. N. D. SMITH, Honorary Accountant. 


of the 
view 


L 


152 

AE 
Scie 
31st 

Print 
Stock 
Inves 

Staff 
Sund 
Rent 
Cash 
: By At 
 B 
| 


SEVENTY-EIGHTH ANNUAL REPORT OF THE COUNCIL. 153 


AL| AERONAUTICAL SOCIETY 


\erial | Science Limited) 


heet, | 3ist December, /942. 


s. d & sod: 
Printed Books, ait Old iia etc., at cost, less amounts 

written off 50 0 O 

Stock of JOURNALS and : t © 


Investment in and amount due from Subsidiary Casisinns 
Aeronautical Trusts Limited — 


21 Shares of 1/- each, fully paid, at cost... 
19 9 Amount due on Current Account... 1985 11 7 198612 7 
17 1 
19 | Staf Pension Fund-- 
9 9 Investment, at cost — 
£2335 10s. Td. 25 % Funding Loan, 1956/61 2201 
Cash at Bank ats 44 410 2245. 9 0 
Rent paid in advance... « 106 5 0 
15 4 
19 £7804 19 11 
Books of the Society, and have obtained all the information and explanations we have required. We 
Bi view of the state of the Society's affairs as at 31st December, 1942, according to the best of our 
(Signed) PRICE, WATERHOUSE & CO. 
ount | for the Year ending 3Ilst December, /942. 
Figures, 1941 Figures 
, Receipts from JOURNAL and 
7 5) F 4821 9 10 (4805 1 3) 
7 6) Less Expenditure — 
Printing Costs’... .. 8234 4 9 (3356 12 3) 
4 7 8 
i Other Charges... 252 910 3807 611 1014 211 (168 19 0) 
5 0) 8 
0 0) (£3926 11 8) 
0 0) , Examinations — 
0 3) Less Expenses... 258) 130 0 3 (174 110 
(65 11 10) 
Loss) 


£7793 12 11 
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Share Capital— 
Authorised— 40 Shares of 1/- each 
Issued —21 Shares of 1/- each fully paid 
Royal Aeronautical Society Endowment Fund— 
Capital Account—Balance at 31st December, 1941 
Add Donations received during year 
Entrance Fees received during year 


Income Account— Balance at 3lst December, 1941 
Add—Surplus of Income over for to 


Pilcher Memorial Fund— 
Capital Account —As at 31st December, 1941 
Income Account—Balance at 3lst December, 1941 
Ada Income for year to date aus ee 

Usborne Memorial Fund— 
Capital Account —As at 31st December, 1941 
Income Account —Balance at 3lst December, 1941 
Add ~ Income for year to date 

Herbert Akroyd Stuart Fund— 
Capital Account—As at 31st December, 1941 
Income Account — Balance at 1941 
Add Income for year to date ee 


R.38 Memorial Fund— 
Capital Account—As at 31st December, 1941 
Income Account—Balance at 31st December, 1941 
Add Income for year to date is soe 


Edward Busk Memorial Fund— 
Capital Account —As at 3lst December, 1941 .. 
Income Account—Balance at 3lst December, 1941 
Add Income for year to date 


Wilbur Wright Memorial Fund— 
Capital Account —As at 31st December, 1941 
Income Account —Balance at 31st December, 1941 
Add Surplus of Income over Expenditure for year to date 


Simms Gold Medal Fund— 
Capital Account—As at 31st December, 1941 
Less —Income Account — 
Deficiency at 3lst December, 1941 ... 
Less Income for year to date 


Alston Memorial Fund— 
Capital Account —As at 31st December, 1941 ... 
Income Account —Balance at 31st December, 1941 
Add—Income for year to date is 


AERONAUTICAL 
Balance Sheet, 


2 0 0 
77880 12 10 
12979 911 
483 0 
91343 2 9 
1 6 
1274. 0 O 2010 1 693353 4 38 
99 14 0 
39 8 4 
4 0 8 43 9 O 43 3 0 
109 2 5 
56 5 O 
3.19 0 60 4 0 169 6 5 
688 19 0 
300 13 5 
a1 soe 5S 4021 0 45 
978 310 
519: 9 5 
47 310 566 13 3 1544 17 72 
449 6 1 
131 
19 14 O 141 3 ii 590 10 0 
1420 7 9 
143 16 5 
617 8 150 14 1 1571 1 10 
324 15 9 
15 2 10 
9 0 0 6 210 318 12 11 
245 6 0 
717° 3 
7 510 ib 3 1 260 9 1 


We report to the Members of Aeronautical Trusts Limited, 
explanations we have required. We are of opinion that 


the 


£98973 6 0 


that we have examined the above 


Balance 


is properly drawn up 


December, 1942, according to the best of our information and the explanation given to us and as 


3, Frederick's Place, Oid Jewry, London, E.C.2. 
24th February, 1943. 
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TRUSTS LIMITED 
31st December, 1942. 
£s ds & 8. 
Leasehold Property at Cost—Less amount written 
4,8, and 9, Hamilton Place... sce 
Furniture at cost, less depreciation ... ‘6 
Investments at Cost — 
£6474 11s. 7d. 34 % Conversion Loan Fe a 61922 5 1 
£4500 3 % War Loan. 1955/59 ... 4497 0 2 
£15103 15s. 34 34 % War loan 14000 0 0 
£10000 24 % National War Bonds, 1945/47 su «- 10000 0 0 
£1000 3 % Defence Bonds 1000 0 
£18500 3 % Savings Bonds, 1955/65 18500 O O 
£10000 3 % Savings Bonds, 196070 10000 OO 
} £629 16s. 4d. London County Council 23 % Stock, 1960, 70 600 0 0 
£2367 12s. 7d. Manchester 3 4 » Redeemable Stock, 1952.55 2388 12 11 
£4100 L.N.E. Rly. 3 % Debenture Stock an ae 3162 6 3 
£3100 L.M.S. Rly. 4 % Debenture Stock se tee 3162 19 9 73503 4 2 
Cash at Bank ... see 2357 17 5 
Amounts due for refund of Tax, he, 5765 16 
95338 15 15 10 
Less ~Amount due to Aerial Science Limited AQSS 7 98963 4 
Pilcher Memorial Fund— 
£115 6s. 10d. 3$ % War Loan at cost 
Cash at Bank ... 2618 O 143 8 
) 
Usborne Memorial Fund— 
£113 33 % War Loan at cost 
Cash at Bank ... ses 5415) 169 6-5 
Herbert Akroyd Stuart Fund— 
£683 1s. Od. 35 % War Loan at cost 355 eas ce .- 69819 O 
£250 39% Defence Bonds at cost... 
948 19 0 
R.38 Memorial Fund— 
£1048 11s. 2d. 34 % War Loan at cost __... 1098 18 10 
£350 3% Defence Bonds at cost... 350 0 0 
1 1448 18 10 
Cash at Bank ... 95 18 38 154417 1 
Edward Busk Memorial 
£284 4s. 2d. 84 94 War Loan at cost see «> 284 4 Q 
£217 London Transport 4} % A’ Stock, at cost ay 109) 
0 483 8 8 
Cash at Bank ... 107 1 4 59010 O 
Wilbur Wright Memorial Fund— 
£1246 18s. 1d. 34 % Conversion Stock, at coss... 1000° 6 
£530 2} % National War Bonds, 1915/47, at cost ... a . §80° 0 0 
0 1530 0 0 
Cash at Bank ... 41 1 10-.1571 1 10 
Simms Gold Medal F 
£300 3% Defence Bonds, at cost 200° 0 0 
Cash at Bank ... 18-12-17 318 12 11 
LL 
Alston Memorial Fund— 
£252 14s. 10d. 3 °% War Loan 1955/59 at cost os ae <«. 230 0 0 
Cashat Bank ... 10 9 1 960-9 2 
l 
ve Balance Sheet with the books of the Company and have obtained all the information and 
up so as to exhibit a true and correct view of the state of the Company’s affairs as at 3lst 
as shown by the books of the Company. 
(Signed) PRICE, WATRRHOUSE & CO. 
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AERONAUTICAL 
INCOME & EXPENDITURE ACCOUNTS 


Royal Aeronautical Society 


s. a. 

‘ -To Legal Charges 4 4 0 
: ,, Amortisation of Leasehold Property | 485 0 O 
213 15 O 


,, Depreciation of Furniture 
, Surplus of Income over E xpenditure for year carried to Balance Sheet “As > Me 0 © 


£1976 19 O 


Pilcher 


To Income for year carried to Balance Sheet.. 408 


£4 0 8 


Usborne 


To Income for year carried to Balance Sheet... 349 0 


£3 19 0 


Herbert Akroyd 


To Income for year carried to Balance Sheet ... 31 8 0 


£81 8 0 


R.38 


47 3 10 


To Income for year carried to Balance Sheet 
£47 3 10 


Edward Busk 


To Income for year carried to Balance Sheet... 19 14 0 


£19 14 0 


Wilbur Wright 


To 1942 Award ... 50 0 0 
,, Surplus of Income over or Expenditure ‘for year carried to “Balance Sheet +e ne 617 8 


£56 17 8 


Simms Gold 


To Income for year carried to Balance Sheet ... 9 0 0 


Alston 


To Income for year carried to Balance Sheet... 5 10 
£7 5 10 
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TRUSTS LIMITED 
FOR THE YEAR ENDED 3lst DECEMBER, 1942. 


Endowment Fund. 


By Interest on Investments (gross)... «i 994 4°11 


£1976 19 


Memorial Fund. 

By Interest on Investments (gross)... 4 0 8 
£4 0 8 

Memorial Fund. 

By Interest on Investments (gross)... 319 0 
£3 19 

Stuart Fund. 

By Interest on Investments (gross)... 31 8 0 
£31 8 0 

Memorial Fund. 

By Interest on Investments (gross)... 47 310 
£47 3 10 


Memorial Fund. 


£19 14 0 

Memorial Fund. 

By Interest on Investments (gross)... 5617 8 

£56 17 8 

Medal Fund. 
£9 0 0 


Memorial Fund 


By Interest on Investments (less Tax)... wee 3 15 10 


: 
| ! 
£7 5 10 
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OBITUARIES. 
The Council record with deep regret the deaths of the following members since 

the publication of the last Council Report :— 
*S./Ldr. Glyn Ashfield, D.F.C., A.F.C., Associate Fellow. 
Mr. E. M. Boote, Companion. 
*Capt. C. G. K. Browne, B.A., Associate. 
*F W. D. Castello, D.F.C., Associate. 
*Flight Sgt. S. A. Conibear, Student. 
*Mr. E. D. Crisp, Associate. 
Mr. E. J. Crow, Associate. 
*Mr. C. H. Danielson, Student. 
*Capt. G. P. M. Eves, Associate. 
Dr. Ing. L. Frommer, Associate Fellow. 
*W./Cmdr. R. O. M. Graham, D.F.C., Associate. 
*P./O. J. C. Hardman, Graduate. 
*Capt. T. R. Harms, Associate Fellow. 
*S./Ldr. L. A. G. Howard, B.A., Associate Fellow. 
*Mr. C. C. Login, Companion. 
*S./Ldr. W. M. Protheroe, F.R.Met.S., Associate. 
*Mr. Peter Richardson, Student. 
*Mr. R. H. Shaw, Student. 
*F./Lt. C. S. Staniland, Associate. 
*Mr. E. R. Staniland, B.Sc., Associate Fellow. 
*Set. Pilot E. Swingler, Student. 


*Killed on War Service or by enemy action. 
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REVIEWS. 


AND WorLD Air TRANSPORT. 
By B. J. Hurren. John Crowther, Ltd. 1943. 2,6. 

It is a pity that this interesting and provocative essay should be presented in 
the form of a 56-page pamphlet, for the (admittedly illogical) tendency of readers 
is to judge the importance of a writer’s views according to the style in which 
they are produced; ** paper-back ’’ literature, unless issued under the wgis of a 
research society, is seldom taken seriously.  Lieut.-Com. Hurren’s views are, 
however, worth serious consideration. He obviously has the necessary technical 
experience to write on Civil Aviation, joined to a refreshing degree of common- 
sense and a style that is full of ‘* punch.’’ After telling us in no uncertain terms 
what you can not do in the air (**. . . the monster aeroplane so glibly discussed 
by enthusiasts has the natural limitation, at present, that it would have no 
aerodrome to depart from and none capable of accepting it from flight without 


accident ”” .) and what he considers could and should be done . . . in general, 
to provide for the passenger’s comfort, under the most varying climatic conditions, 
in the air, and his adequate housing on the ground . . . the author gives a brief 


survey of the political problems that will confront Civil Aviation in the post-war 
world. In conclusion, he states his own radical views on the education in air- 
mindedness of the new generation and the planning of a world in which aviation 
plays an intrinsic part. Put briefly, his proposals are :—-(1) To build cities around 
airports, rather than add airports to existing cities; (2) to send aircraft designers 
on world-trips by air, so that they shall have practical experience of the conditions 
their machines will have to meet; (3) to give free holiday air passages to all 
wartime factory workers; (4) to abolish the teaching of geography—‘ loathed and 
detested by every healthy schoolboy ’’—and substitute lessons on aviation in the 
form of world air transport; (5) to institute Degrees in Aviation at the Univer- 
sities ; (6) as a major issue, to divorce British civil aviation from military control. 
This programme is certainly sweeping, but it is argued with a cogency and 
coherency that remove it from the sphere of mere Utopianism. 


Combat Rerort. (Tur Story or a Ficurer Pinot.) 
By Hector Bolitho. B. T. Batsford, Ltd. 1943. 8/6. 

Narratives written by or about fighter pilots fall into two classes: Those of 
the pilot himself, who usually flies better than he writes, and those of a journalist, 
incidentally attached to the Air Force, who knows how to present his subject 
but sees it from the outside. Mr. Bolitho, whose acquaintance with flying and 
pilots goes back to pre-war days, has achieved a happy combination of both 
methods ; the story of his fighter pilot friend, whom he calls *‘ John,’’ is presented 
mainly through the medium of John’s own letters, but they are linked up and 
interpreted by the comments of a skilled writer. The result is one of the best 
books we have read about war flying, since Paul Richey’s ‘* Fighter Pilot.” 
We particularly liked Mr. Bolitho’s description of ‘* Batchy *’ Atcherley: ** Tall 
and lean and so energetic that he always seemed to be walking one pace ahead 
of himself ’?; of a flight over the Dead Sea: ‘‘ So low over the ancient water that 
the blossoms on the oleander bushes met me at eye level *’; his analysis of the 
way in which the British pilots evolved from their first sporting fellow-feeling 
for their opponents to the point where: ‘t The mature pilots of the Service are 
out to kill, without any songs upon their lips or muddling of conscience ’’; and 

159 


& 

| 

| 

4 

; 


160 REVIEWS. 


his illuminating sentence: ‘* The gaiety of pilots has always been that of men 
who were prepared to die at any moment, in return for the privilege of enjoying 
the beauty and danger of flight.’’ These are things that the pilots themselves 
know, but very rarely have the power to express. The publishers are to be 
congratulated upon the presentation of this book, which shows that even in 
wartime it is possible to provide the good quality paper and well-spaced type 
that make for pleasant reading. 


WinGs oN HER SHOULDERS. 
By Katharine B. Beauman. Hutchinson and Co. 1943. 8/0. 

With the exception of an official Air Ministry pamphlet intended for prospective 
recruits to the W.A.A.F., nothing has so far been written about this most 
important branch of women’s war work. Flight Officer Beauman is in a good 
position to fill this gap, as she joined the W.A.A.F. in the spring of 1939 and 
watched it expand from a small group of enthusiasts, at best tolerated and more 
often actively or passively discouraged by the authorities, to its present status 
as an integral part of the Royal Air Force. The authoress writes with sympathy 
and humour, describing the early, experimental days, the discomforts caused by 
shortages of equipment and deficiencies in accommodation, the courage shown 
by the airwomen when they first came under fire during the Battle of Britain, 
the gradual evolution of system and efficiency, and the many branches of technical 
training that are now open to members of the W.A.A.F. It is a gallant story, 
told from the inside, which will be read with equal enjoyment by men and women 
alike, and its moral is summed up in a neat definition of discipline as: ‘‘ The 
cheerful obedience to orders recognised as reasonable "—a spirit which should 
certainly go far towards winning ‘the war. 


ASTRONOMICAL AIR NAVIGATION. 
By Sq. Ldr. R. Hadingham. The Technical Press, Ltd. 1943. 10/6. 

It is a pity that this book starts with the grammatical blunder of reproducing 
a plate of Tycho Brahe with the caption “ Tychonis Brahe ’’ (due to rendering 
the inscription: ‘‘ Effigies Tychonis Brahe . . .,’’ etc., as it stands), for the 
author is obviously a better navigator than Latinist. His aim, as stated in the 
Preface, is ‘‘ to provide a complete course in Astro-Navigation, with only 
essential references to the mathematical and theoretical aspect.’’ Whether it is 
possible to do this without giving the student a thorough grasp of plane and 
spherical trigonometry, is a moot point, but -‘* short-cut ’’ methods have to be 
universally adopted in wartime. The first 40 pages deal with definitions and 
procedure and contain a satisfactory number of diagrams and worked examples. 
This is followed by a chapter on Star Identification, in which the main types of 
Planisphere are illustrated and explained. The notes on ‘‘ Practical Work in the 
Air ”’ are full of useful hints to both pilot and navigator, written from a common- 
sense angle that reveals long experience. These are followed by some elementary 
remarks on Precession, the Astronomical Triangle, and general .\stronomy, which 
will be useful to the student as a basis for the study of more advanced books, 
while the concluding chapters describe the construction and use of the Mk. 
Sextant and the use of Star Curves. 


Tue Guys 
By Lieut. Clarence E. Dickinson, U.S.N. Chas. Scribner’s Sons. 1943. 
10/6. 

Here is a book that can be unreservedly recommended to ‘‘ boys of all ages 
from nine to ninety ’’; even a hardened reviewer can swallow it at a sitting and 
then go round saying to all and sundry: ‘‘ You must read this!’ It starts on 
the historic morning of December 7, 1941; the author is flying back to Pearl 
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Harbour from an aircraft carrier when he sees a column of smoke ahead, which 
he supposes to come from the customary harvest burning of sugar-cane leaves, 
and a ** ragged pattern of silvery splashes *’ in the water, which he at. first 
interprets as target-practice. Hardly has it dawned upon him that this is, in fact, 
war, when he is set upon by a Zero fighter: ‘* The red disk on the white wing 
reminding me of a big fried egg with a red yolk.’’ In less thaa three pages of 
breathless narrative he has accounted for the Jap, has had his rear gunner killed 
and has himself been shot down, has parachuted to the ground and begged a lift 
from a passing motorist on a picnic expedition. Again and again we have to 
remind ourselves that this is not a schoolboy thriller, but actual fact; that at the 
moment when the Japanese attacked, ordinary citizens were still going about 
their work and play with an idea that the unwonted noise was part of some 
large-scale manoeuvres. There follows a vivid description of Lieut. Dickinson's 
return, in the midst of dive-bombing and machine-gunning, to his base aero- 
drome, his flight through American anti-aircraft fire back to the carrier, and 
sinking of a submarine. The book continues in the same breathless strain, up 
to its climax in the famous battle of Midway Island. It is written in a terse idiom 
that goes well with the subject, and shows more power of description and 
characterisation than is usual in similar narratives by English pilots. 


CORRESPONDENCE, 


The National Physical Laboratory, 
Teddington, Middlesex, 
Engineering Department, 
oth Apri, 1.43. 
To the Editor of the Jourxan or Royan ABRONAUTICAL Sociery. 

Dear Sir,—Referring to Mr. R. G. Manlev'’s paper on the electro-mechanical 
analogy, he and Mr. Fairthorne succeed between them in creating considerable 
confusion as to the system in which capacity is identified with mass. As Mr. 
Fairthorne states, this system is in some ways preferable to that described by 
Mr. Maniey; but of course the identity of force with e.m.f. no longer holds. 

The system to which Mr. Fairthorne refers has the following equivalents : 

Force =current. 

Velocity = potential difference. 

Mass = capacity. 

Stiffness = reciprocal of inductance (susceptance). 
Damping factor=reciprocal of resistance (conductance). 

As the electrical use of conductance and susceptance suggests, this system. is 
more convenient for circuits parallel than for circuits series, the 
analogies in this system avoid the inversions from series to parallel circuits, which 
Mr. Manley's system involves. Nevertheless the conversion from electrical to 
mechanical circuit is not quite so straightforward as Mr. Fairthorne implies. The 
velocity of a mass has to be referred to some reference point and this point 
represents the second ‘* terminal"? of the mass represented as a capacity. As a 
result capacities series have to be represented as masses joined by levers 
actuated at intermediate points on the levers. Conversion from mechanical to 
electrical circuit may seldom introduce this kind of complexity ; but it is too much 
to claim that the mechanical and electrical circuits are identical. 

To identify foree with current and velocity with p.d. may at first sight appear 
unnatural and awkward; but, if attention be confined to the magnetic aspect. of 
the electrical circuit, the analogy is fully consistent. In this view, displacement 
is analogous to flux linking a (single turn) coil; velocity, that is rate of change 
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of displacement is analogous to rate of change of linkage, that is ¢.m.f.; whilst 
force compares with the force on a conductor carrying an electric current in a 
magnetic field. In fact by the introduction of a D.C. field, mechanical velocity 
is directly convertible into e.m.f{. and electric current into mechanical force. 
This brings us to our chief reason for contributing to this correspondence, to 
rebut Mr. Fairthorne’s dismissal of the analogy as virtually useless. Recently 
in the design of an electrical drive for a mechanical oscillatory system, we were 
in effect compelled to represent the mechanical system by its electrical analogue 
in the force-current system; in fact, had the quantities in the electrical analogue 
not been inconveniently large, we should have proceeded to build up_ the 
mechanical system as an equivalent electrical network, in order to try out certain 
contro! gear by which amplitude of mechanical vibration was to be controlled. 
Finally it is worth while remarking that the electrical analogies are virtually 
limited to systems possessing one degree of freedom only. To represent systems 
having more than one degree of freedom. it is, in general, necessary to introduce 
transformers and, since these must be perfect, the analogies can seldom be of 
practical use. On the other hand, the statement by Dr. Firestone, in J. App. 
Phys., 9 pp., 373-387 (the reference is wrongly printed in Mr. Fairthorne’s letter) 
that the analogy cannot be applied to transients is quite unjustified. Properly 
drawn the electrical analogy represents the mechanical system exactly under all 
conditions. 
Yours faithfully, 
ACGHTIE, 


May, 1943 JOURNAL OF THE ROYAL ARRON AUTICAL SOCTETY XiX 


MITA TAS | 


There are seven grades 
of Firth . Brown  «Mitia” 
Carbide, each speciaily adap- 
ted for particular conditions 
of material and cut, giving 
longer life between grind- 
ings and a faster rate of 
metal removal. 


The illustration shows a 
GRADE TA5 Tool at work 
on a 60 ton Tensile Steel 


the 


| 
i 
1s 
of 
> 
/ 
aks The tool is 2° x 1) 
THOS. FIRTH &€ JOHN BROWN LIMITE! 


JOURNAL OF 


THE ROYAL 


AERONALTIOAL SOCIETY May, 1933 


ce 


HYDRAULIC PACKINGS 
SEALS GASKETS 


GACO is ideal for hydraulic sealing being 
grainless, resilient, non-porous, and highly 
resistant to oils, fuels and chemical corrosives. 
It is widely used in the hydraulic and pneumatic 
control systems of aircraft where only materials 
of the highest grade can be employed. Its 
unequalled surface finish and dimensional 
accuracy are well known to all designers. 


RUBBER 


GEORGE ANGUS & CO., LTD. 
OIL SEAL WORKS, NEWCASTLE UPON TYNE 


VICKERS 


CARBON AND STEEL ALLOYS 


OF THE HIGHEST QUALITY 


FORGINGS, CASTINGS 


DROP FORGINGS, RAILWAY MATERIALS 


Small Tools and Tool Steels 


ENGLISH STEEL CORPORATION LTD. 


WORKS SHEFFIELD 


\\ 
F 
ackburm,. ||| 


May, 1945 JOURNAL OF THE ROYAL AERONAUTICAL SOCIETY Xxi 


Also won byaT.1.G.B. Student 


is ensured 


MAY, 1942, A.F.R.Ae.S. 
< "BAB BADEN-POWELL PRIZE 


| AX | | Qualify by HOME-STUDY with The T.1.G.B. 
T.I.G.B. Students have now gained 


 AICULAIOR| 25 FIRST PLACES 
\SPROTRACTOR) 


Write to-day for ‘‘ The Engineer’s Guide To Success ''"— 


| Free—containing th Id's widest choi f i i 
AUTOMATICALLY CONVERTS ANY | al ranches 
an n t t ificati 
KIND OF BEARING TO ANY OTHER such a5 Ground Engineers, “Air Navigators. 
E., -M.L.E.E., ete. oh 
KIND (TRUE, MAGNETIC OR GRID) training until successful. 


The 
ORDER THROUGH YOUR LOCAL Technological Institute 
DIFFICULTY, DIRECT FROM THE 39 Temple Bar 
{ SOLE MANUFACTURERS House, 
THE LONDON NAME PLATE MFG. CO., LTD. London, E.C.4 
| NAVIGATIONAL INSTRUMENT MAKERS | Founded 1917 
orids best Choice o 
ye ZYLO WORKS : BRIGHTON, 7 | 20,000 Successes _ | Courses in Engineering 
| 
{ 
fi 
“MAVITTA” THE ALL-BRITISH 
S DRAFTING MACHINES | | 
(FOR ALL BOARDS) i | 
ing — | 
hly | 
es. 
tic 
jals | 
Its 
nal | 
| UNIVERSAL 
| 
BALL JOINTS 
THE LIGHTEST, MOST 
a | EFFICIENT & COMPACT 
UNIVERSAL JOINT 
MANUFACTURED 
S ' Used on all types of Aircraft 
for engine controls, remote opera- 
| tion of various mechanisms, flap 
operating gear and undercarriages 
| 
MOLLART ENGINEERING 
| COMPANY LIMITED 
tf \ Precision and Production Engineers 
| KINGSTON-BY-PASS, SURREY 
THE MAVITTA DRAFTING MACHINES Led. | tect 
) Ref. No. 89755/31 Tel: ELMBRIDGE 3352/3/4/5 
a Grams: Mavitta, Birmingham Phone: EAST 0482 | 


; 
i ink | 
J 


TOURNAL OF THE ROYAL AERONAUTICAL SOCTET 


\ Vay, 1945 


INDEX TO ADVERTISERS 


Aeroplane and Motor Aluminium vi Hughes, A. & Co., Ltd. iv 
Castings, Ltd. ‘ Lc 
Armstrong Whitworth, Lid. ix International Alloys Ltd. ix 
Automatic Coil Winder & Electrica! Lee, Arthur & Sons... ass XXii 
Equipment Co., Ltd. ... Leytonstone Jig and Tool Co., Ltd. Vili 
Automotive Products, Ltd. xiii Lodge Plugs, Ltd. ae xv 
Avimo, Ltd. xiv London Name Plate Co., Ltd. xxi 
Bakelite, Ltd. ~ se ii Magnesium Castings & Products, Ltd. v 
Birkett, T. M. & Sons, Ltd. xii Mavitta Drafting Machines, Ltd. ... Xxi 
Blackburn Aircraft, Ltd. XX Mollart Engineering Co., Ltd. Xxi 
Booth, James, & Company (1915), Lid XXiii Multicore Solders, Ltd... ay oy Vili 
Bristol Aeroplane Co.,Ltd. Back Cover 
British Thomson-Houston Co., Ltd. Back Cover Newall, A. P. & Co. ... ae or iv 
Bunhill Publications, Ltd. XVii Peto & Radford xiv 
Cork Manufacturing Co., Ltd. xVi 
Cunliffe-Owen Aircraft, [td. . XViil Roe, A. V. & Co., Id. vi 
Dowty Equipment, Ltd. xi Rotax, Ltd. 
Dunford & Elliott, Ltd. x a 
Dunlop Rubber Co., Ltd. Sangamo Weston, Ltd. ... xii 
English Steel Corporation, Ltd. xx Simmonds Development Corpor ation, Ltd. xxii 
Firth-Vickers Stainless Steels, Lid. ... xxiii 
Firth, Thos. & Brown, John, Ltd xix Technological Institute of Gt. Britain xxi 
Weston, Charles, & Co., Ltd. ... Viii 
High Duty Alloys, Ltd. vii Rubber GC 
Hobson, H. M. (Aircraft & Motor) 
xiii Yorkshire Engineering Lid. xvii 


Components, Ltd. 


INVENTORS 


The world - wide Simmonds’ 
Organisation has established new 
methods and new products in 
many industries with great suc- 
cess. Simmonds’ Development 
Corporation seeks new ideas and 
inventions of brilliance and in- 
genuity to be developed by the 
technical resources and market- 
ng knowledge of the Simmonds’ 
Group. 


AIRCRAFT STEELS 


OF SHEFFIELO 


London Office: 
Mowbray House, NORFOLK ST., 
STRAND, LONDON, W.C.2 


Tel. Nos.: Temple Bar 7187 & 7188 


SPECIALISTS IN THE PR 


ODUCTION OF— 


Hot and Cold Rolled Steel Strip 
Bright Drawn Steel Bars and Wire 


Stainless Steel Bars, S 


SHEFFIELD, 9 


trip and Wire 


ARTHUR LEE & SONS, LTD. 


Birmingham Office : 
155, CHURCH LANE, 
HANDSW ORTH 
BIRMINGHAM 
Tel. Nos.: Northern zie and 2117 


xxii 
? “3 | 
< 
Opt | 
co SIMMONDS: 
PARIS 
= = NEW YORK. 
| SIMMONDS DEVELOPMENT CORPORATION LTD BUSH HOUSE- W.C.2 4 


May, 1943 JOURNAL OF THE ROYAL AERONAUTICAL SOCIETY 


Telephone: EAST 1221]. 


1915) 


PIONEER MANUFACTURERS 
IN GREAT BRITAIN OF 


: STRONG ALUMINIUM 
AND 
MAGNESIUM ALLOYS 


DURALUMIN ALDURAL 
“ELEKTRON- 


Owing to the large demand, we 
are at present greatly restricted 
as regards the purposes for which 
this steel can be supplied. 


FIRTH-VICKERS | 


REC’ TRADE 


SUPER RUSTLESS STEEI 


STRIP 


xxiii 
| i 
| 
| 
q 
4 
; : 
4 


ELECTRICAL EQUIPMENT 


AIRCRAFT 


fitted to many well-known types of machines 


Other BTH products include : — 


Turbo-alternators ; heavy electric plant; rectifiers; switch- 


gear; transformers; industrial motors and control gear ; 


industrial heating equipment;  Fabroil pinions; Mazda 


lamps, and Mazdalux equipment for airfield, industrial, and 
public lighting ; sound film projectors; photo-electric, 
electron tube, and many special devices. 


’ THE BRITISH THOMSON-HOUSTON CO.,LTD. 
Cl 


ROWN HOUSE, ALDWYCH, LONDON, W.C.2. 


A3349N 


Printed by the Lewes Press (Wightman & Co., Ltd.), 


Friars Walk, Lewes, England, 
Published by the Royal Aeronautical Society, 4, 


and 
Hamilton Place, London, W 1. 


England 


| | | | 

Z FY, A 4, Zw 
| 
| | | 

ill 
a | | 

| 
| 


